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ABSTRACT

This collection of activities is organized into two
sections. The first, entitled "Manipulatives," suggests materials
which may be used to introduce or reinforce mathematical concepts
such as: basic arithmetic operations; place value; long division;
percents; multiples and common denominators; informal geometry
including area, perimeter and volume; and pattern recognition and
other problem~solviag strategies. The second section, "Games,"
reflects the authors' conviction that games have a2 contribution to
make in the mathematics classroom, particularly in the areas of basic
skills practice, applications, #nd legic and strategy development.

re -

Like the first section, it is organized by grade leval. The majority

of activities are appropriate for the primary and elementary levels

althsugh many include variations suitable for higher grade levels.

None of the activities. described requires the purchase of conmercial
materials and both sections are prefaced with articles providing a

basic rationale for the use of manipulatives and games which may

?roye helpful when dealing with skeptical parents or administrators. -
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GETTING IT ALL-TOGETHER WITH MATH LEARNING CENTERS

by Patricia C. Manning

]
¢ This selection describes learning centers thar teach-

ers can inake from recycléd materials. The specific
e\'amples given are aimed at the primary grades but
* . " can easily be' adapted 1o higher grade levels.
. Patricia C. Manning is an Assistant Professor of
lementary Education, Flona'a Technological Uni- N

s : vers:ty Orlando.

.

e

- » -

Have you-tned learning centers? Why noLbcgm trying
learning centers 1 your classtoom? Whether you are teach-

a new and exciting approach to the teaching of math. Not
only can math learming centers relp you to “get 1t all
mgethet, but also they can motivate and help your
students 1o “get 1t all tugether.” Learning o2nte rs can be an
-extra set of hands for you, they can be-used to-introduce a
. new skill or concept, to remnfurce a skill, and to provide ad
ditional practice of g skill. Leaming centers can enudh,
teinforce, drill, enlighten, relieve boredom, ard reduce
discipline problems. Learning centers can be a thud hand,
assisting you when working with lasge groups, small groups,
ot individuals. Learning centers can be a teaching tool and
- are a-teaching technique. Have I convinced you? If I have,
don"t stop now there are sume goud 1deas that fullow.
There are many ways to utilize leaming centers 1n
teaching math 1n an elementary ot middle school classroom.
-But before you implement the learning center approach in
* your classtoom, begin collecting odds and ends of matenals
. {bottle caps, sturrers, tongue depressors, egg carfons, old
catalogs, menys, pleces of styrofvam, packing matenals
. the list goes on and un). Then begin placing these matenals
“(*Happy Trash™) in boxes labeled with the contents. Now
you are ready to begin putting activities together from the
collection of materials. .
Learning centers need not and should not be expen-
sive or time consuming for you to make. Older students
~could ard 1n making actmities for learming centeis. Parent
volunteers, paraprofessionals, and te chers in _a buillding
could develop banks of learning centers to shaic and vo-
opetatively use.
If you are a pnimary teacher, bere ase a fow supyes-
tipns to get you started in making activities for your

B \‘l " T e e——
. ERIC ' —
: .
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_ng 6, 16-, ot 26-year-olds, learniag centers can provide f-

be used at alater date for recording informativn for diag:

*u

centers. Make a clown out of cardboard with a numeral on
the hat, then have the student place buttons un the clown's
costume acgordingly.Or cut the shape of a shirt or blouse
out of cardboard and color 1t,.make buttonholes and plice
the corresponding number of buttans on one side of the
blouse or shirt. Make washcloths with numerals on them,
the student places the washcloth on a (lothesline, and the
curtedt number of clothespins are-placed on the washcloth
aceording to the number sewn on 1t. Activities of this type
ould be put in individual boxes, labeled (with symbuols and
words), and pla\.ed SQ_lhal they are easily accessible to
teacher and student.’A backdrop of wardbuard or a sewing
cuiting buard could be placed un a table ot floor 1n the
Jasstoom with the buxes of the vaneus activiuies in front.
The_student could have the teacher check the actwity. A
list could be made of each student in the classroom with
the activity Lsted at the top, and when the student has
suceessfully completed the shill, shehe can then cross
hei,his name of. the hist. This activity Jhedklist can then

nostic and evaluation purposes.

Learning centers in the intermediate grades could
becume moie Jdetailed as to what s expected of the student
as she/he piogresses through tasks that are vuthined at the ’
centers. .

Here are some titles for your centers: “The Fact
Fau,” “Malh‘l’ath " “Got a Minute?" “Is Math Bugging
You?" or “The Times.of Your Life.” For exampleztitle a
l;armng center “The Fact Fa” and the Objc»liﬁl the
center is to sulve basic addition and subteaction facts. “The
Fact Faur™ center could have a picture of a clowsn:holding
balloons with simple facts written on them. The picture ®
the Jdown could be fastened to a backdrop made of card-
buard and placed on the flour. In front of the backdrop,




place boxes and file folders with diffefent actvines. Fil¥
folders can be laminated or covered with clear Con-'!'.n.t
paper to preserve the work that has gone into making
them. Here again, students, aides, and parents can help.

The activities should all be labeled and numbered, and
thep agan a checkhst should be at the center for the
stuglent 20 let you know that heyshe has finshed the activ-
ny; Or each student could have a folder with the actiities
m:}rked in the folder, with either paper or a checkhst
delloung a fimshed or unfjmished acvity.

The activities 1n your center should represent a multi-
leyel approach 1n order for all students to b€ able to manip-
"uipte and work with the actmties. All the.students should

have equal nme to wotk the actwities, not just when they
ﬁr‘xish their work on the purple ditto sheep. This approach

will begin tv du away with the ditty dragon and the ugly
purple that have become such a way of Lfe in man}
classrooms. hd

As money {6 onsumable items is depleted m our
public schools, teacka. 'l ‘have to tesuit tu using their
nnate creativity and innd .tiveness that are such a part of
every excellent, ueatne Jassroom teacher. But words of
caution should be expressed befusc you begin the task of
opening up your classroom to learnng .enters. Go very
slowly. try just one academic area at & timg math is the
best-and try just ome center at a time. You can begin to
getit-all together utilizing math centers with your chilaren.

The illustranions and descnpuons that follow will aid
yau 1 your quest for math manipulaties to be used in
your math learning centers.

i
“Betty Barrette™

“Broken Heart/Egg Math” .

%

Q

ERIC™~_

Aruitoxt provided by Eic:

Materials: Tagboard, pieces of cloth reminunts or wallpaper
samples, niagic markers, glue, small plastic barrettes. colored
yarn, scissors. ‘
Procedure: Cut out the shapes of 3 smail gul’s head and
shoulders. Draw faces on the cu-out heads. On the shoul
ders of the figures glue remnants of wallpaper to resemble a
dress. Glue shoulder length yarn around the face to resem-
ble hair. On the front of the dress wrte a numeral. The
student is to place the correct number of barrettes en the
yam that matches the numeral on the dress

'

Materials: Construction paper or tagboard, magic markers,
clear Con-Tact paper. scissors,

Procedure: Cut out shapes to resefble an egg or a heart.
After the shapes have been cut out, outline them in magic
marker, and on vne half’ write a problem (for example, an
addinon fact) and on the other halt the correct answey.
Cut the shapes in an irregular pattern, so that the student
will have to match pieces of the puzzle. Finding the correct
match will produce the answer. Puzzles can also be made
for subtraction, multiphcation, division, and fractions.




" “Charlie Cone™ .

Materigls: Construction paper or tagboard, clear Con-Tact
paper, scissors, magneti.stnp tape, staples, magic markers.

Procedure: Cut out of construction paper or tagboard

shapes that resemble an ice cream cone. On the top of the

cone draw a face. Place a small piece of the magnetic tape

on the top and bottom of the face. Cut out small hats and

bow ties, and write addition facts on the hats and the
answers on the bow ties. Place a staple on.¢ach hat and each

bow tie. This staple will attract the hat and bow tie to the .
magnetic tape on the cone. Students-are to correctly match

the facts. This activity can be made for all the basi. facts.

Materials: Tagboard, magnetic strip tape, magic markers,
hole punch, scissors. :

Procedure: Cut out shapes to resemble a seal balancing
balls. On the seal’s nose and on the back of each ball place
a small picce of magnetic tape. Write a numeral on the bedy
of the seal and on each bail punch the corresponding num-
ber of holes. The student is to match the number of holes
in the ball with the correct numeral on the seal.

“Set The Table™ ’ -

Materials: Ten small, white paper plates; ten plastic spoons.
forks. and knnves; large, self-closing plastic bag: shoe bux:
. ) 3 magic markers.
Procedure: Wute numerals on the indiidual paper plates
znd utensils. The students are tosét the table matching the
numerals. Al the materials can be stored in the plastic bag
and placed in ashoe box. )

{
(w
C
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“Strawberry Picking™
,{cm 3

~

“Strawberry Vines™-

>
. ;
Q .
RIC
-

YareriZs Ten omph sladdeny hao, solf paves of

constction papet. Puc. vt stomes, red snd Lo paal
shoe box.

Brocedire. Wate the numerss o 1003 szl pos of
comtruction papar that wal 11 an 4 freat o cadhoaiaw-
B box. Ree them o e atranbemy bones Bt the
small Stoeres 1o resmbie stramboimds ThO LSt s o
place the 2orrect pumber of Membaomas 03 a3 daket
Store the mattrmali m ashoe box

Matenals: Bon or 110 folder, magee muarkins, sl spendy
small plesiic bag, ted and groon pant

Procedure. Pant the amall o713y 10 reaembid sfean sy
Insade- the Dottom of @ box o1 Nross the wside ot ¢ il
telder, draw 2 une aith oaves, At the end ot b vne wnle
¢ numerat. Place the strambermes m 4 plaste bag The,
student temoves the strawbornay from e bag and places
the correst sumber on the sinos, Make 10 vmes, orther an
sopatate boagy o e felders-or saveral n end hev T
20TV ProvIdes Praclicd s SOUpImg oboshy O to ene
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teowetk wath e saupiaive maleegie so oy 2t s { O
fun znd stresefioe. \ ~ A
\"mmg:f ST aavplowe the wetd mowineh o
Joom o redtmire obiacts and fo ey The fowt wuch :
. NIRRTy 270 oF £ 3Ing DY A Teeelir vEa provide & - Fapoe
Beg of thice covy of mrbles aad hres Daxes. 24d Rave
e Qudenis sont THS ST sorf of 1ok 020 B domd wilh St ey [PATETN GUERY Gidloy, Raangitn Soshan,
tocks o Jduteron: ooy Bocks of difforcnt wmos, ot maperaads, ood aach. cach ,151‘;(‘ I‘\'?Z‘CSC"'A:CC: oot
plastic anmualy of different spoaies. Blocks of tour difterens < fleamt celen oo Saerent wras o rive have the st
) colors and o Jg.erent simes con he sorfed e four baves Sars mmareh han by e Sharsciens
) o Bt twe, have awadents woot the Mocks into dy fow o TRER s 4 Boacd you G s sath e ane figuios
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to the Qumb‘jr ot udes ther g,_“a If &ifferent colom are To ke the fash v, ot et ene B cach
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' A vamaiion fhan e task 2hove 18 L0 have students cach way. : .
st catmatenals that de not beleng 1o a group such as the \&umi‘m should '\:‘ .‘s';‘ ¢ e ordes. ot he gven many
examples i Figure 1. CPINHUmLIS 10 do so if thay have difficulues Ordenng
S Students have 1o be mished mentadiv wath e 1ash wan be done by sze mn:hi by age. by apeed, o1 by
of matchmg. One MmPIe eXQICe 1§ Lo Ut squares of walk- degres. Teadhen wan make cards with pictures so that the
rapdr taem a sample book. mad them up. and bave the studenty wan put she cards on the proper widan, Frgwae 3
~  student match the pars Anotier task for fower prman sifers a fon onamples of the noper of actaites students
studenrs s to provide them with many geometne figurds can de
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Yo the casugl obsenves, Al the aomaties discassad so

¢ fa1 Ay seent Lo have very Tittle o no achatton to math, bt

as Pragat has sad m s mamy books and articles, students

N \‘\a tiust solaie fo what they are domwg. they lean to under-
2 \ Fanc 3 stand ™ secmng, by plaving with real objects, and by
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mampalatng o e smdenstandiog comes from witlun
e cindent AT iy i sinh as those disenseed
m s ankidle, alinh e sldent woable (o eepend Taina
P waer, b sequemomg can beintiodned
Ties can be done with pratiee shoets andi as that showa
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Figure §

Sortng, matching, ordering, and ‘sequenving have
been treated here as ways of helping the student make a
decision concermng certam materials. Each of thege activi-
ties nfors that a student has been forced to make a déci-
son which s the process necessany for problem salving.

The last of thesc topics s Jassifymg. -
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Papet supgests Vonn diagoams for adents pag to
werkeog Wirth e boste speianons o proade e fmda
o naveseany Toe the andesstanding of thy basw wpeia
e Uison, iterses Hon, and aibiset, as well as the idea ol
asganon.an be gaplically o to e il

e disjetion diows the “and™ of logie; the von-
fmction shows the “w™ ligme 8 The ddea of a roga
tion weemig 1o Be andesiond more gagiiy by studemts jE 4 is
muediced with conowte olijects Disioint_ sets ilnstrate
the absemce ol shadvg any eloments: sulwets illustrale
Piagot's fachiion eolaition Uagwe 7). Althibate Bilodks ot
teachiermade materdale van be used in thexe eXewises, A
goup of cads can Be made, vach lidtiog an attibuie,
Students then seleet cands al randiin to pat i the cieles
As ey put the vhjeets fn the chicles, they may discover
westappitgs of attiihutes

e e > " a

\
i‘onjunc(ion NN 2
R -«
Figure 6 .
. . 1

Dicjoint Setc v Subsct _

Fipute 7
, ” : !

i} essence. cach of the furcguIng CXCILses requires
students to make deutstons, not tecall number facts. Perhaps
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thes tepe of aetivny honld Be enempoged and hopefulh
wall ey stndents with the peolilenrsobving strand of math,

Piaget deas ctatdd Juat il approsintely seven y e
of age, stidaiits ate a a joplepieal anl presametical level
ol wiiberstanding This wonld ssent 1o peichinde e teaclitng
of math awid prebilen-solving nsing tie baste nperations o
ant Tevel of abstiaction, Teaehers wre wrged 1o povithe
waniplatives of vonmmopplu e objerie wo that stdente
lave many oppactunities fo manipulate them. This activity
seedtis fo combiing viaml and factile senses to provale nide
wanding Mieh that s done in math m the elaveinom
teday ie intregbiwed tope early Go the sindepts, and the st
dents, F they ate alle 1o cope at all, do s acoke
MEMEy way .

After all, whetiews alnfts -haye diffientty exphainiug
cottepts, they wsnally say, "Tot we sl you™ w, “I'll
draswe vonr a ddiagram - We don’t think it umsial for yosing
dudents to play with Bocks and other manipilatives o

- P, —

M

»

hogimn the chinhy of ambess S aby dunddi £l of o
students, prpardless of their ages, cbat ot the oo reds ot
the tampulatiee lesel ag ey atiemps 1o b wiew niath

. Lk
Lo .\i:l% v
KRS REVERENCES
1 Copeland, Tt ,}‘V Hiwe Chilidren Learn Muthenutios New
York Macuiion Pabbeliog o dw 1974,
v tishiedder, Barhava, and Viaget, Yean Tie Faely Growth of
Logiv in the {hild New York W W Nortonand Cr,
fne . 1904
U Piaget, Jeaw e (Wilil's Conteeption: of Nunher New
Yerk Homansties Peess, Ine . London Bontledge sl
Keopan Faul Tid 1901
1
L}
! »
/




o

y

TUE ARTTHME-LADDEK

by Robest §.. MeGiaty and Thendore A. Bisenborg

The ARITIIME-LADDER v u mignipulative deviee
thal ot Bie wied witle priviary students s utrd b
the brstraetion of counting upd e fosere basi
aperations 1t van alses doobile i a halppee The
arttlors are afjtlieted witl Novthers Michigar it
versity, Murguete A shoriened forme of thelr
wtiele was pliltshien? 1 T4e Bnstowstor, Junary

. To7h.

. The wse of mampaldtive auds i the isactung of anth
metis 15-hy o means 4 new or oven recent ided. Pestalngn
(174618275 useed ligans and pehibles in (eaching children (o
ount, Wentworths (1 H35.F006) wed wtlrks it bundles of 1)
o illustrate the idex of place salue. 11t fact, thy use uf
mardpulative aids In pathematics instenction cin bio traced
hack b feast to thie e of ancient Gregve fLanvoss,
1970). But the great number of vachers wing manipulative
aidsis a revent trend, nnd its fmpaet is easily seen by visiting
alnost any elementary schonl tlasstoom.

There are many reasons for advocating the uie of
manipulative materials in teaching ardthmetic. Davis (1966)
states

The tationale ih support of physical materials and
experieres toner from three sides  the cognitive
psycdiology of Jean Plaget, the reality-authoritarkion
“dialism of modent scignee and odern psychoanalytic
tieory, and the naiure of mathematics fn loday™s
wrld, .
- T , .
Trying o intplement Piaget's theory of learning in class-
room settings hos been a major rationale for the use of
physical materials. Piaget’s theory of learning asserts that
children go through several stages of mental development,
one of whicli is the concrete operaiional stage. Davis (1966},
Dienés (1960), Pottenger and-yLeth (1969), Kallet {1967),
and others have observed ;h:rt effective progress through
the concrete operational stage Is éphanced by structuring
situations In whiich the students can play+with and manipu-
late plysicakobjects.
One manipulative device of unknown origin is the
ARITIME-LADDER. 1t has been uséd successfully, in

gradcs K to 3 as an aid in counting, addmg. finding the

i L}

sigung, sddend, sabtra. ting, um!hpi/mg. and deviding sl
A5805 8 halaree, The ARITUME LADDER, a3 showt in
Fagore 1, canche nade wath anly two ueces ol sl

\
T
.
'
A3

!".lt’ia

-

/g‘gg&- - w

Specifis {Supgested Iixmcnsmm)

Base: B XB"XI” ) ,

Ladder 23" X 2 X 1™ with 21 hales (Y diameter) drilled
.. 1inchapart

Pegs 37 wonden dowels are used for pegs

Figure 1
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COHHTING

Flawn ths, wtspleny gof the peg st 0bx bedeianes o7 ¢
e, beginnny with the it bede abals snantitg
et fong , ,
Thart with gl tha prgs o the heder gnd gt the
PEA 10 B8 e rrer BT 3t ytulbe st
b} Spe Faguee o

¥

2

o the side e b time:

fre & mannee seealar 1o the sl the stadents csn
wount backveard from o predsterined number
flens than or pqudl 1o 21) ’

To pue practioe e vmiting nures sl the stadents
veld vte the nomeral o0 the pegs are puched to
ane e .

AUDITION

An addihian pioblens b 24 % conld be done
bty plaang 2 pegs i the @5 Theginrung with the
tirst hole) and then plash g 3 mesee pegs in the
Fesddes to atnve af the answer of &

A varuhion of adding 2 and 3 can be gucompliched
by “tartmg vatk all the pegs i she heles and then

, pushing 2 pegs to one side and pushing 3 pegs to

ths nther side o arnve at the answer of 5 5ex
Figure 3.
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Wocang adeed. wad o0 % ¢ T % e ab, br
faand st Whx ARVTHME | ADIRE S5 % nay 1s
tes $ase vhe et bagpn Yeg ghamong S pes o the
Yodey Crapgnrany wndiorks fiest bodejand that pork
Tpoe s wde et vhat she 3 tknonring peg
varstityte the arwey 80 A e metipp] vt
Lart itk Gl wd vew g 1 Fhe by gl thern,
tegrnimg 4t ‘ prashe Topag owmoune dJuedtom
roaliay that she 8 begor pey, canntyte ta ans gt

SUKTRACTION

Avvihtrg on problee o b g L S cayid B dons
by plicange % poys i ihe bole, (eprgany with tha
fa3t bl §oared then, (tarbing wohe the 8tk pey
o L gt airies ot ke aniaer of 2

AL abhiteog, 5 wedios of thy subtysching prdh
fera 5 3 nap by duns by Uty watly mthey ot
thor pesgs ae thee Blon o gt the Helt G pagan the
bty Them, begnrong with ke Wtle poy the <
den antd b Lopop an one diees o rating
that the bawcr D ey capstitute the mngeraf 2

MULTIPLICATION

A nbiplication g blere sud g0 22X wgn e
dome ay o sepated additia problens Beginrang
waile the fio hiole, kose the wudent place 2 proups
of 3 gy for 3 groaps 6f 2 pegshin the holes, ons
group af 3 Yugs, *

A sariatpn of o maltiphation probloass such o3
3 X Y oan be dune By warting wath ol the: pegain
the hubei, Then, beponmng ot the fict hale,
altemately push g g up of 2 pops tecthic leld, then
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bar terroied gl 1 pogs Thepumber of it A
3rim th Oasl (3 m AnTHEr 1 Ui preileen
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12 % haves the udderd again place poghon the
firsr 12 Bodeg S gane ifs tha Vel g Slantar i woth
e et bede b the gudent gtk graagn of
3 peyn alremngredy v the et androsre sl Tha
grummr % U rareker of goapn ol 3 hming un

vhs APTTHE-LADDEE.

BALANCE

Yoou toay bae beer weandering why 21 holen g
driled an tha todde o wopvert thet dadder fo o buliros the
exvex bole ol remled a0 ot the bolurce wall bave 160 pogn
st mib sde T roake the leddse apta g Banes ok tree
pese of wed nasnt b oedded a2 tem % Figune 4
Typrual halarce acttier an be peddoraed by wung b
ot thbalinez weighty (Sealey b

Whlo she ARITHME-LADDER i vig ooy mrsses & Qare
At Fur the prablem. that sudents er counter i leastang 1ha
baas apetate oy o oan he g waful snd ingepereane addiren
trs & teg her's repgriniry of witns et wds.
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SEQUENCE STR!PS
e * by Betty J. Sternberg

The author is Assistant Director of Rescue, a re-

~gional educanonal service center in Bndgewater.

. Connecticut. Her activities can be used 'with stu-

dents in the primary grades and up, depending: on
. ) the complaxzt y of the task cards selected.

*

X

.

¥

. There is s multitude of incxpensivz, éasily available
materials that one can use to put together activities that
can help the student exercise and extend-her or his ability
to reasemi inductively. One such material is colored con-
struction paper cut into sirips of five distinct sizess By
manipulating the-set-of <ecastriction, paper strips on task
cards;-the student can discover logical and spatial relation-
ships essential to mathematical undetstanding.

THE STRIPS

Six specific colors should be chosen. Each prece of
colored paper must be cut into strips of five distincy sizes,

— -
w

as follows: 1 cm X § cm, | em X I0cm, lcm X 15 ¢em,
1 ecm X 20cm, | e X 25 cm. Cut at least 20 strips of each
size in each color. Your set will look hke that shown
Figure 1. '

THE TASK CARDS
Task cards are easily made with crayons, markers, or
pencils colored to match your construction paper colors.
The first tasks you create should present the begin-
nings of relatively simple pauems for which the student
must askif one stnip differs from the next in colut or size,
ot both colur and size. For example, your fust card might

\Y .
20 strips -+ 25 o
Ao . 20 strips 10 o
i \ o
— 20 strips o
s L et V9 20 strips o™
. \ an 20 strips T
. b . X . \Y
L ,__j/ A o
[ -
-
20 r& strips 20 red strips ~+ 20 red strips ) 70 red strips  * 20 red strips
* 20 blue strips 20 blue strips 20 blue strips £0 blue strips 20 blue strips
20 green stiips 20 green strips 20 green strips 20 green strips 20 green strips
20 yellow strips 20 yellow strips 20 yellow strips 20 yellow strips 20 yellow strins
20 orange stnps . 20 orange strips 20 orange strips 20 orange strips 20 orange strips
20 black strips 20 black strips 20 blask-strips 20 black strips 20 black strips
TOTAL of 100 strips of each color listed above. !
!:'igurc I
<
. ly
<7 - .
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look like that in Figure 2. The student must look at the pat-
tern and extend it with his or hor own set of colored
strips,

C\\Q\s 0@915 \\0 o‘g‘\%e
H ’l_-’ - H H
Figure 2

Your first patterns should all be presented in a left-
to-right sequence with the studeni contiruing-t to the right.
It is sometimes useful to direct the student to say the color
sequerice out loud in order to help discover the pattem.
Always be prepared for an answer you did not expect! For
example, a student once completed the card above as
follows:

Yellow. Orange, Yellow. Orange, Red, Green. Red, Green

When asked what she/he had dene, the student indicated.
in hisfher own language, that the first fodcstrips altemated
in color; thus, shefhe picked four.otherstfips that alternated
in color. When asked to continue the pattern further, she/
he did the following:

Y. 0.Y.0,R G RG Y. 0 VY,0,R G R G

"The student had, indeed, discovered the given pattern, and’
. rather than merely continuifig it, she/he extended 1t

As can be seen, a-primary characteristic of the task
cards you will make 1s that there 1s no one logcally
necessary answes. If the student can explain intelligentiy
what she/he has done or. more particularly, what rule she/he
discovered and attempted to follow or extend, then the
student has found hisfher own *“‘good” solution. The solu-
uon may differ from yours or that of another student and
still be valid.

Cards can be made more difficult by altering both
size and color at the same time. Examples are shown in
Figure 3.

Cards can he made even more difficult by varying
size, color, and position as shown in Figure 4.

Another way to alter the cards is to placé the pattern
in the center of the card and ask the students to build out
to the left and to the right of the pattern. While reinforcing
the left-to-right sequence is important for reading, reinforc-
ing the right-to-left sequence is important for math. Su. a
card might took like that i Figure S. It will be useful to

29
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Y b 4
b
o N2~ ]
b - b
y o -y ©
Y i
Figure 3
o o y o
A A A A
3
r r's g.r
l b b
Xy ox Y
— *
b
X r b Y r b
Yy .r
, S— - —
r rr
2/ b
4
Figure 4

have the student »ay the patiern wut lvud as she he tnes
to extend 1t from nght to left.

In order to extend the logeal process more fully it s
useful to present matnx pattemns on the cards. In erder to

p ~
st
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r v ) T
5 -] -]
. Figure 5 /
complete a matrix, the student must first discern both the
honizontal patterns in each row and the vertical patterns in
each column. She/he must then draw an inference as to
which strps are missing. Once 2gain, it must be stressed that
there is no one logically necessary answer to ¢ach card
An example is shown in Figure 6.
fill in the blanks:
VAERERA SN
g g
4 gt
"y ’ \bK
Figure 6.
. Twa asceptable answers are shown in Figure 7.
] “ 5“ b, bx
> _ 5421\ 18182
A EAERE! R PARME!
R ERERE! A RARME:
‘y 19 \b" byt 2 g [Nk
Figute 7 s .

. Ore type of tark card that 1s partseularly stumulsting
presents rotational mappings. A rotational mapping card
mught look like that in Figure 8. ;

- P \i

(. b -
! r r
- e
L4
2 N 2
Figure B N
In urdet fo complete a rotational mepping card. the
dudent maet b shle to retamn the spatal and cobor
Q }

E

RIC .

Aruitoxt provided by Eic:

- .
L4

configuration of the strips, while moving them into upside
down and sideways positions.

The symbols o and § can be introduced to indi-
cate 180° (upside down) rotations. First, the student should
be instructed to envision what the given picture would-look
like if it were upside down. Then, she/he should build the
upside down .version with the strips. The student can
“check” hisfher answer by placing another set of strips
over the original picture, tuming it upside down, and
companng 1t to his/her answer.

The symbols Hy, and Y can be ntroduced to indi-
cate 90° (stdeways) rotauons. The student should place
the stnps uvey the unginal. picture and give them a quarter-
turn 1n order to complete the cards. Two samples are given
in Figure 9. . .

Finally. cards that deal with mirror symmetry are
exciting and can be used esther with or without mirrors as
ads In order to complete a card, the student must envision
what the murror image of the gven strips would look like if
a murror were placed alung the black hine drawn on the card.
She/he could then Jsctually use a murror to “check™ the
answer. If a student has had httle or no experience with
murrors ~thes actmity shoutd begin by alluwing the studenz
to view the muror qmage of the given drawing m a mirror
The student should look mto the mirror, note the color and

placenient of stnps m the mugror. and then attempt {o )

tnld that smage®on the other side of the black Tine. Cards
would Took hke those in Figure 10.

Y

A FINAL NOTE

The mmportance ef prowdmg the student vath menip-
ulative matetals and tasks that help vxercne and extend
’




Task Card 1 . Completed Task €ard 1 - Task Cord 11
Y - .
. 71 f
T2 /
. 9 \s pL 2
R D) . -
s .
—" - , - B 34 ™Y
I :. g .\ <
Figure 10

These sample matenols «an prowide one of the many
stepping stunes by whih the student, thiough sight and

hissher ability to think logically cannut be overemphanized.
touch,van begin to make sense vut ol the epvironment.

Colured censtiuction papes steps, used 1n wonjuncivn with
task cards. offer an enjoyable, educational expeuence.




THE LONG DIVISION BOARD

’ . by Rebecca S. Nelson &

The long division board is designed to ‘be used in
conjunction with any place value material, Through -
. its use, the long division algorithm can be meaning-
Sfully raught to -intermediate’ level students. The
author is an Associate Professor of Mathematical
Sciences at Ball State University, Muncie, Indiana.

>

¥ ” . v
Many mathematics educators have noted, and all THE DIVISION BOARD
fourth or fifth grade teachers kinow for sure, that long divi- Y e e e

sion of whole numbers.is a difficult process to teach. As

I3
>

teachers, we want to make the algorithm meaningful, but
to do so often means.that we must abandon the more tradi-
tional algorithm and use some form “of the subtractive
adlgerithm (Heddens, 1975; Swart, 1975). Although the
subtractive algoritam is fine, and i many cases the most ,
appropriate, the traditional algorithriz can also be taughtin : C® o *

i

a.meaningful way with the help of concrete matenals and
the long division board. v

The division board can be used with apy materizl L3 o .
that. embodies the place value concept fake -money in . i = .
decimal units (ome-, ten-, hundred-, ahd thousand-dellar " ¢ ;. o
bills); _bean- sticks or bate 10 blocks; ‘volor-coded chips ) . . -

(Davidsop.- Galtoa. and Fair): color-ceded place value
. pocket charts painted rocks or'other variatipns.

. In the beginning. work with the longﬂmsxon board. a o <up hooks -
color-coded devic2, and appropriate uolor—coded numeral
cards is mosthelpful.

— black electric tape

. »
'

- ‘ : : Figure 1 7
MAKING THE BOARD .

To make the long division board, choosg a piece of
scrap lumber or riasonite from your lumberyard about 50 .
incires long and 24 inches wide. You will also need a small
can of white enarse! paint, 33 cup hooks, and some black
electrician’s tape. Figure 1 shows a sketch of Xhe board
itself. Place the cup hooks about % inch farther apart than,
the length and width of your numeral cards. You will also
need numeral cards from 0 through 9 in each color of your -
color-coded material and numieral cards in white for the R
divisor. Figure 2 shows a sample numeral card. . Figure 2+

, . 91




~USING THE BOARD

] * - -
The Jivision process here 15 similar to that reported
by Margaret W. Max{ield (1974); however, here each student
or pair of students should already have enough cencrete

muterials to solve the example at their seats. The role of -

recordmg on the dmsion board may be handled by the
teacker at first, but later it may be passed to a student. For
purpuses of illustration, the chip trading material and
measuremeni division (making sets of O} will be used.
Suppose that you want Jo solve 537 divided by 4
using the long division board. Ask the students to set up
537 on their chip tlls (see Figure 3).
hY *

RED < GREEN BLUE YELLOW
@)
. Figure 3 -

M - »

Record the example on the division board by hanging
the appropriate colos-coded numeral cards on the cup
hooks (Figure 4).

. . . .
~
N
. o 1.l o ] o |. »
14 S5U13117] . .
white . green blue ¢ yellow
* Figure 4

Now ask: “What does divided by 4 mean? How-many”

sets of"4 can you make in green chips? Make all the sets
you can. How many green chips are left?” *

e students should do this on the chip til (Figure ’

5). . .

Record this on the division board (Figure 6)

Ask. “What can we do with the green chipleft? How

j many blue chips are worth | green chip™ Show this with

your chips. How many blue chips did we have befure the

trade? How many will we have altogether after the trade?”
(See Figure 7.)

Record this on the division board by covering the 1

in green with a | (ten) in biue and showing the 3 n blye

before the trade, making 13 in blue (Figure 8). \

Q N i

f
P

33
RED GREEN BLUE YELLOW )
8 o o) 0 OO
O Oc
®) 0] OO
Figure 5 )
3 [ . 6‘ ~
green ‘:
. . ) L] L] LA
white green blue y::llow -
[ o ]
yreen
' o ® ~’\ ®
green .
Figure 6v . .
+ < Vs
RED GREEN BLUI ‘yELLow, |
8 |oocoo|l %
‘ - 000 O
Figure 7

»

* k. “How many sets uf 4 blue JInps can we make?
Show 1s on your chip till.” (See Figure 9.)

Record this on the division buaid by placing a blue 3
numeral card above the blue column on the division board
(Figure 10). » '

Ask. “How many blue chips did this use? How many
blue chips are lefi? Show this on yow cfup Gl (Seg
Figure 11.) .

Record this on the division board (Figuie 12).

Ask. ‘What should you du with the | blue chip left?
How many .yellow chips is 1 blue chip worth? How many‘

)
)l
a0 S
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. L 3 ~ ol ‘ L°
N . ‘?' vln
-\’ ® v I
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; ¢ ¢ ¢ - .+ RED GREEN BLUE YELLOW -
! ‘o R
‘ 8 gggy_°.o
green O 0O .
. O oo [} s C
. L2 L) (B ° :
4 3 B 7 a .
5 . " . Figure 11 .
white . gmeen o-blue yellow N
B . . . [ ¢ .
° . te 7 s ' 3 .o . \‘1‘
4 : . ®  green blue \
green — - -
= . » . . . . o
: é 4 5113117
| white grccnv bjue yellow
blue blue ’ . .
F' 8 - -] -] [ ] =
igure 4
RED GREEN BLUE | YELLOW geen :
p) ( il° . . . '
g |g88]oo, | |
v . f. O O . d ’ 3 ~
. * o'} O (@)
e ; blue blue '
. & Figure 9 1'1 ! = [ ] [ ] [ 2
hd . ' !’ N ' 2 .
. e |. e }/ . * A
- . ’ 3 ; . blue blue i
¥ N .
by / i 1
’ green blue - ,,' ~ Y * ° .
-4 ) LT . .:: . B
41 [[5]']13] |7 I
- : Figure 12
white areen blue yellow \
.- * ?
. . e Jyellow chips,did we have before the trade? How many will
4 ) you have total after the trade? Show this on your chip till.”
(See Figure 13)) . ; T
grecn The teacher should record this on the division board
N ~ by covering the | in blue witha ! (10} in yellow and show-
U e . ing a total of 17 in yellow (Figure 14). .
1 3 . Ask: “How many sets of 4 yellow chips can you
_ -k . e make?”
- blue blue - Record this on the division board (Figure 15).
& Ask: “How many of the yellow were used in making
g Figure 10 - - the 4 sets? low many yellow chips are left?” Have the
- .
Q N .
ERIC - - ) SN :
(¥4 .
.
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. AN 5 &
RED GREEN BLUE YELLOW |, \ ‘i . é ‘i . .
] . d O O/ OO N . " R
Q * g ? Q OOOOOO OO green blue yeHow »
00 O . . clie ® . ®
S
T l;igme 13 4‘7 ‘ 5 3 7] :
s ' white green blue yellow -
. . . . v
IRE S S
~ " b 4
green blue
. - areen .
. . . . 0 ° . : s
. . [ . S
wiite ~ green blue yellow S
B " blue blue |
§ . “ o
. . . .
4' 3 ‘ .»_,’ 2 - -
gteen v ) blue bl\{c
. ° . . - B )
,‘\ 3 ‘ i [ ) [ ) )
‘ bl blue ) | !
ue uf ) Jeflow  yellow P
. . . -
‘ Figure 15
. ‘ I 2 / 5,
- blue blue , )
- ue i ¢ . -RED GREEN BLUL YELLOW
v . . .o
[ . |8 |eee|eB8
~ yullc.:w ;'elld\v . 9 ©
Figure 14 ’ . . Figure 16

'

children show this on their chip till (Figure 16).

Record this on,the division board. Ask questivns
about cach of the numbers Shown on the division buard
{Figure 17) and what you did to get them. ’ .

In the developmental stages while the counciete ina
tertals are- bemng used, the examples should be carefully
chosen to avord trading in more than 3 Chips of any one
color for 10 chips each of the pext colur to the right. If tlus
is not done, the students get sidetracked in counting and
lose sight of the dwiston. When svlving larger examples at 4
somewhat later stage, the wording of the concrete materials

.~

teacher could ask,

L3

may stll be used, fur cxample, to divide 4582 by 21,
“How many sets of 21 could we make in
jed? What would we do? How many grects will we have
ofter trading? How many sets of 21 can we make with 45
greens? How many greens will that use? How ouany greens
would be left? What should we do with the 3 gieens left?
Hlow many blues will we have after tiading?" These ques-
hons can stll be wsed after the colur coding on the divi-
st buard s no lunger necessary and the  tiaditional
dgorthm s then secorded cithes o Paper ur un the
chalkboard.

.

€o

the .
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AN ACTIVITY FOR EXPERIENCING AREA AND PERIMETER

[
by James Ifl Jordan

- In 1975 the National Ajssessment of, Educational

: Progress found that stidents and ad::ts had a

limited problem-solving ability, especially in the

topics of area and pefimeter. The author suggests

the following activity as a means for elementary
students to experience the concepts of area and ¢
perimeter. before the formulas are introduced. He

. is affiliated with Washington State University in

) . Pullman as* Professor of Mathematics; Chairman,

Program in Scignce and Math Teaching; and Direc- - ¢
tor. Mathematical Scholars Frogram.

v f .

Acknowledgemens. As a consequence of attending matical Processes K-3 Kits assembled by the Rand-McNally

several workshops conducted by Wayne Peterson, Basi Company. They include squards, discs, and rings of difier-
Skills—Mathematics, Seattle Public Schools, the 1deas wete ent sizes. Substitutes wan be used freely from ather regular
born that have culnunated in this activity. For the inspita- shaped stems that are available. | have used paper clips.
tion—thank you. Wayne! shower tiles, triangles, straws, and trapezoivs. Patterned
) v paper (inch and centimeter yraph paper, hexagon paper)
INTRODUCTION is also needed. A sugécstcd task page is showt.in Figure 2,
: o ’ Procedure: The students are given a blank sheet of
- The National Assessment of Educational Progress paper, and are esked to temove une shoe and trace the
(NAEP) has reported that 73 percent of the adult public cutline of therr fout en th piece of paper (using pencil,
could not solve a simple area problem and that 73 percent pen, of utayua). Each student 15 gwen une i bean and
of the adult public could not figure the area of a square, :
given the perimeter (Figure 1). Either the formufas and Y, » 1. :
definitions had never been iearned or they had been for- ) : —_
gotten or garbled in their usage. As bad as the adults |

- seemed to be, the 17-year-clds were worse. Let me suggest
’ that the reason that so many people fail to solve the prob-
lem is that their knowledge and experience with area-and
XN perimejer have been only at the formula level and have left
" *, "them with only a superficial understanding of the concepts.
The purpose of this activity is to act asa forerunner to the N
-development of ‘the formulas for area and perimeter. It 12 1. 15 11
- attempts to get the student physically involved in experi-
encingarea and perimeter at the most fundamental level.

et

~ TACTIVITY: FOOT SIZE AREA AND

T PERIMETER EXPERIENCE . ;
~ Materials: The m;'ltcrials to be used, except for the . "'
3'.5‘ pennies and lima beins, are from the Developing Mathe- / 7 Figure } "
’ A - ' .
“',.\‘:,L N . e, ) , .
e Ei“,&& ' Q [q)
- f u d
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NONSTAND MEASURE ,
FOOT SIZE. AREA-PERIMETLR

AREA .y PERIMETER

ITEM

Gunss | Result “Guess | Result

~

Luma Beans ¢

>
—
*

Small Chips ™~

o

" Large Chips
Links -
Small Sqs.
Large Sqs.

Peninies

Square
Inches

Square

Centimeters ~.

wle|s|olu(s|w]y

b

Hexagons

—
-

Others -

Figure 2

.

is distributed and the student 15 asked to estmate the
. number of beans tequired tu cover the vuthne of the fuot.
The guess will be recorded in the area guess column of the

-

N Y

[

Ric - .

Aruitoxt provided by Eic:

—

|
|
i
|
|
|
:
;

tuld to place it 1n the center of the outhne. The task page .

task ward. The students are then asked 1o guess the sumbae
of heans required to cover the outhing penmeter of the
fout. The guess will be recorded on the task sheet in the
penmeter guess column. Several potwkis of beans will be
brought out, and the students w*':hc asked to see how
close their estimate 15 to the muasited tesuits. Accuracy
of measurement 15 of secondaryFimportance here and
shuuld not be stressed. Expect wild exutement from the
students who made a pamculaqy close guess. Have the
students repeat the activity using the other materials on the
task card numbered Z through 7. When stem 815 encounter-
ed. the students are asked to2gan trace their foot. only
thus time on the squam-mchq.)g'ber. Penimeter measure 1s not
onndered on this mflexshfe gnd sv it ss appropately
crossed out on the task sheet. The arca guess and count are
then made. After item § is completed, the square-centi-
meter paper s Jistributed, and then the hexagun paper.
The counts made using these pattern papers are usually
most accurate when the students count those designs that
ate muie than half insde the vuthine and gnuie these that
are less than fkalf inside the vuthne.

After /Qe data have been collected. the foot sizes can

-

be widered g1, the measuring ansirumentis wan be urdered.
The secpidfol these helps the students realize that the
bigger ghaitem is. the fewer it takes to cover the area.

Mathematical experiences that aré implicit in the
actvity’ dre counting. ordering, estimating. comparing, and
wenfung. After this and several other activities for in-
(c;’mhung the wuneepts of area and penmeter, the children
shuuld be at the thieshuld of the development of the
formulas for area and perimeter.

3
$
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: . THE NAI LBOARD: A MANIPULATIVE MODEL TO DEVELOP .
PROBLEM-SOLVING’ SKILLS t

by Charles P. Geer ) )

Students can construct their osen mamipulatives —in .
this case, nailboards. This 1s a task intermediate '
through junior high school level students can com-
. plete with a minimum of teacher’ supervisyas. The
. nailboards can then be used to make some basic

) T disgoveries in geometry. Charles P. Geer teaches at ) \/
: the Nesbit School iit Belmant, California , < '

Far students to r ;lly undersiand and enjoy -mathe-
matics, they must do ::{dthemam.s. This belief has lung been
supported by the leauing theories of Bruner. Dienes. and
Piaget. as well as by the observauups of perceptve cas
room teachers. These teachers understand the impurtance
of havng students actively u‘vulvcd with physical models
that demonstrate o sumphify abstract mathematical wyn
cepts. They use a vanety of manipulatne models to help
students lesrn mathe: tatizs n this mannes. 1deally, many
of these modeis should be made-By the students. The cun-
struction of matenals of this type is important hecause
studerits have a greater interest and pride in materials they

make themselves, Another advantage of these matenals is

that studeuts may keep them and work with them long
atter wotk in the classroum 1s completed.

In all mathemanes 1t 15 important for students to
manipuleté concrete models before attempting to undes-
stand the abstract symbols or detaled algonthms that are
found in mathematics. This 15 especially true in geometry
because this branch of mathematics deals with the physical
world: It is only in the textbook or classroom lecture thar
geometric concepts become the symbolic terms students
are required to leam. For this reason, 1t 1s important to
attempt to return geometry to the physical world within
the limitations of the elementary school classroom.

The most helpful manipulative model for achieving
this is the nailboard. This board. because of its versatility.

"ease of construction, and high motivational interest. is a

.
w
) ) )

[ o impuitant® for students o construct ther own
ndlibu.uds.‘rhh waft b dunc with o minmmum of teacher
supervisen while aflowing siadents to learn the maiy skilts
mvolved of budding the bosid. T comstiuct a4 nuilboard,
she Joliowing matenals are needed tor each student a

07 X 107 X 58" prewe of plywood or particle board.
twenty-fve 347 roundheaded aals, &l o pattern sheet
wntamng .an gy of 25 dety A hammer .md aan of
black spray pamt are abw needed L everdy Exuup of o of
thiee students. To vomstiue? the naithoaid. have the \tu
dents follow the steps below

L]

. Sand the sides and edges of theboard
Spray the topessith hlack pant and let itdny . |
. Take the pattemn ~heet, center it on the board. und
tape w place as shown i Figure 1
4P Hammer the nals through the duts & shown n
Figaie 2. Be sure that the naty are 3l pounded iss
far envugh to be firm and that all are the same
height. .
5. Remove the paitern sheet.

‘b 1y e

perfect mampulative aid for students in the elementary —

classroom. Other advantages of the nailboard are that 1t

frees students from the static geometne diagrams found in Figure |

texthooks and it permxts !hem to conduct experiments and Pattern Sheet . ‘
y wik Pots - 2%apart °

solve problems in an'intercsting manner. . .

ERIC

Aruitoxt provided by Eic:

-
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Each student mmﬁ teeds Fuwl 10 waloed ubher
bands and 2 sheet of dut paper This piper is useful for
recording the tesults of expenments and for preserng

destns created wn the nafboard. This versatle aid fs now .

avatlable to help students develop an underslandmg of the

vocabulary of geometry. measure ares and petimeter, and

explore the properties of many geometrnic shapes. -
N The nailboard s alse an excllent instrument for solv.
ing & number of fascinating problems requining only basic
geometne skills! Typically these problems develop thinking
skills in a motivating manner. They are probléms that pro-
vide fur a vanety of tnteresting assignments while steength.
ening problem-solving skills. Problems of this type often
defy solution with.penaii and paper but become an
nteresting challenge wath rulf®er bands and a+nailboand, In
these situations the nadboapd reaches its highest levet of
usclalness., suitable subststutds du not exist. ‘

The eight problems presented here were seiccted
bevause they piuwide 2 vanety of problem-solving Siuations
that lend themselves to solution on the nadbusrd, These
eight, problems are appropnate for-students in grades three
through erght and are histed adcording to difiiculty. T

»

-

B ]

-

Activity 1

The lengest and shortest lne segments that you can
make vn a 5 X S nuiboard are shuwn 1in Figure 3, How
many segments of ditferent lengths can you make, on the
natboard” Remember that two lipe segments are the same
length if the two nuls they touch are the same distance
apart. .

- Flgu'& . ‘J

Activity 2

T A diwgonal line connects nenadgacent sides of 2

' polygon A square and all other quadnlaterals have a
maximum of two diagopals, Make each of the poiygens
hsted on the chart shat follows, and determine the maximum
nuinber of diagonals each can have. Study, yout nailbaard

Q - ? - . ) .

*

. - 3
»

uid ub\cns the many pelygon dusignn made by these
o«
digonids.”

LR

‘ Numberut  Numberof
Name of Polygun Sules Dasgonals » —
) Tuangle } 4
Quadrdatersi=~- 4 2
Pegtagon ] -8
Hexagon 6
Heptagon ?
N Octagon £
, L

Activity 3

~ Moving unly in a honzenial w3 vertal direction,

tind the shuttest path between Pulnts 4 and B on the nal-

buatd shutn i Figure 4. Huw many amits long 1 thes path®

. Asc there other paths that arc the same lengiht® Hm'. many
of these paths can you find”

*

Activity 4

Uung a 3 ‘( k) array\al nails on your nmlbuard the
maximum numbear of stdes a polygon can Bavd ‘tsseven. Can
you make this polygen® What 1s the maximum number of
wudes a polygon can have usig a 4 X 4 array of nails on
your nbodrd? What s the maumum number_ of sides a
polygon can have 1f you use all the nails un your nailboad?

.
-

Activity § i
Use only twa rubber b:mds «nd ysur nailboard to

construgt - -

&4 Thyee tnangles. . N

b. Five tnangles and a pentagon. | T,

o Two tnangles that share twa hine segmenis.

yry ’ L .
’ v - <
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Activity 7 | . = - -

. . ‘[ -
¥ Eight tnangles of ditferent \hisp:}i‘s,u.h-wﬂh SR ATeR
of one square umit, can be constoucted wiryour palbuard
Huow many of these can 3 au make? :
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Activity 8

B

A map of the Kingdom ot Tranglevama 1s shuwr,
Figure 6. King fsosceles of Taanglevania did suddenly s

" left the kingdom to s four sons. Esch son was to teceive

an equal share of the kxngdom and exch share: was to have
the sane shape as the ongmal kingdum. Use yout fiail:
bostd and wnly ome more ubber bund to divide up the,
ksgdum for the, ﬁwx sofs.

i
: ’ !
\ t .
. \ e !
* A .
, N §
W~ } i
A
RS \
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- A NEANN
e 4 . Figure 6

Kingdom of Tnanglevama

.
.
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These eight problems present a vaniety of thoughts’
sovuking sctivites for the clementary schodl student.
\Lm;: ol these achwities can be extended by mluested
sudidits who make therr uwn discoveties winle expens
mentmg with the nalboard. Altes u)mplcuna avtiegties
such as these, many students e regdy 10 crear and-selve
therr uietproblems using 3 nadbuard 1t 1s hoped. that Ye
Al be epcouraged to vse the natlbdard w help-ele-
ty whool stadgnts, develup prﬁhkm&ulsmg strates
ges. The potentud ot the palhoad & unhemited fur the,
teacher who wihos o exphac this tiequently m,g,\s.uhd
topic 1 mathematies intaiction
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’ MURTIPLE STRIPS

-

by James W, Heddens

Multiple strips-can be used to reach multiples, con-
mon multiples, and least,common multiples as the
naine implies. They can also be used to explore
equivalent fractions, common denominators, and
addition and subtraction of unlike fractions. The
. author is affiliated with the Department of Ele-

- « mentary Education, Kent Siate University, Kent,
Ohio. .
DESCRIPTION OF TEACHING AID (Figure 1) stnps for 7 o1 9, muluiple stnps for 7 and 9 may be included
. T in your set. At least two sets of multiple strips will be
1. Nine multiple stnps in a set. needed 1n _.de: te model two fractions with like denomi-
2. Each stiip has 10 multiples for a given number. . naors.

For each set of multipfe strips use a brightly colored
. sheet of heavy cardboard which is about 25 mm Jong and
o3t 44 51 6} 77 81 9110 abgut 13% mm wide. Thus, each multiple strip will be
1% mm by 25 .mm. The cardboard should be separated
21 41 6] Bii0oi 121141161 1S1 20 ’ lengthwise 1o 10 equal spaces. Use a black magic marker

to line the cardboard. Line the width of the cardboard

-
[ 5]

3 6 "9 1213531 181211241274 30 with spsces of 1% mm. Use dry trensfer letters and place
- z H the numerals on the multiple strips as shown in Figure 1.
di 5112816120124 281321 361 40 ’ Laminate the multiple stnps prior to cutting the strips

. ~ aparl. Yor now have a set of multiple strips for teaching
stiof1s1201{25]30] 35146745 50 eight different mathematical ideas as histed below.

6l12{8{24]30)3614a2]48|54]60 ¥oU CAN TEACH
8l16d2a]32)a0]48] 5664|7280 I. Multples
2 Common multiples
- 3. Least common multiples
3 y ,
1012030440150 0N} 70] 80 ] 90 {100 4 Equivalent fracuons
5. Commoen denominators
A ¢ ) s )
{ 12724 136148130 72| 84196 105 120 6. Least common denominators
] 7. Adduion of unlike fractional numbets
Figure 1 , s 8 Subtraction of unlike fractional numbers
. DIRECTIONS FOR ‘
CONSTRUCTING MULTIPLE STRIPS /‘) SUGGESTED TEACHING PROCEDURES
Mult.ple stnps can be made to lvok pmfessmnal!{"/ Muttiples v
prepared by wang good quality colored cardboard and dry
transfer fettenng, and by haming the mateaal lammated. Pass 3 st of mne multple sinps to @féh/
Although the set &%hbed hese dues not include multiple student. Have cah stadent jouste the multiple stnp

«

’ . h ' {22\ v

™ z - - - - - - _—
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(i12T3Tals5] 6l 71819110/ and place 1t i front
| of himself or herself. Next have the student place the stnp
with the muluples of 2. Cont:nue this process until all nine
of the muluple stnps are placed on the desk i front of
each student as shown in Figure 2.
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igure 2

The students should study the patterns of the stnps
and 2! the class what thev can discover They will dis-
cover such things as Jhese” The second stap 1s like counting
by 2’s. The ﬁt;th strip 13 countng by 55 The thurd stnp
his the r suplicanon facts tor 3. Relate the muluphication
facts 1o the multiple stnps. Introduce the word mulnpic
and dizcuss 115 meaning with respect to the muluple stoips.
Dnscuss the relationship of the set of whole numben to 4
st of muliples Have the students generate a set of
multiples for 3 given number Check therr muluples with
the stnps. Extend the s2t of muluples bevond the stnps
The students will need practice counnng by 1 2%, 3%

. ety

Common Multiples -

o

Atter the®students undenstand multiples and on
generdte sets of mu!ni:tc» for « gisen number, then deuch
commn muluples. Ak the students to seleet dny Iy
staps mnd leob for commen mulples - numbers that sppear
on hoth stups For instanve, 1t the student slecis the 2 und
3 daps. she or be won place them ude by side and then

Q

I - - - - - - - ot -

%

move one stnp to the left ur nght and compare each of the

numbers.-
If the tup stnp s moved tu the 41, the o's. then the
12%. and then the 18 will hne up (Figure 3)

-

2> |4 j6 | xl102lie] 6] d8) 20
"

306 Jo [12l1sii8) 2|24 Y1 30

Figure 3

Each number (6. 12. and 18} 15 a common multiple
tor the pair of numbers (2. 3. Extend the comm > mul-

uples bevond the stnps. Use this technique . her
pors of stnps unut the studenss understand s an
multiples,

Least Common Multiples

Driscuss with the students why tie smaliest hined-up
number ts called the least commen mulnple. In the example
of the sommon multiples of 2 and 3. we sce that the 6 is
the least cummon mulnple of the st o, 12 and I3,
Provide the students with many expernences locating com-
mon multiples and then with naming Jeast commen mul-
uples. Use mery differsat combinaions «f two multiple
strips. Then have the students find 4 st of commun mul-
tiplex for any thiee steps, and then name the least common
multiple. For example. what 1s the least common mulaple
for the 2. 3. and 4 unps” The students should discover
that 12 15 the least commop mutuple for 2. 3.end 4. Have
the students discover Jeast common multiples for 4 o1 3
different strips a2t ong tyme.

Fractiuns

A traction may be rzpresented by using the fisst numn-
Fer ot a stnp tor the numerator and the first number of
anothier stiip tor the denominator. For example hine the
stgdents reprosent thy fraction 15 by placing the 1 stnp
sier the 5 strp tFigure 41 Huve the students read the

i [ ; | ! ; ) (" ;
LY P 7 i 3 :
: } o 3' 4 0 (‘L - hf i ; [
1 H + +
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S la 180200 25030 35 40 450 30
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equnalent fractions for 1,5, What deas can the students
dieover sboat the fracuen 1,57

By having the studenis study the two muluple siaps
to construct frections, they can Jdiseuve: many ideas about
equndleni fra.tins. Through questoming, the students
should develop some basie generdhizations sbuut equavalent
frachons. Have them apply then new discovenes to
equiralent fractiuns by extending the set of equnalent

. fractions beyond the stnps.

t

Common Denominators

Discuss what the phrase common denomiinaror mezns.
What would common derominator mean for the fractions
1 2 and 3;47 Have the students set up the stnps fur the
two fractions 1/2 and 3/4. Move the paus of strips back and
forth entil the wommon denoninatons of 4 are tugedhes
{Figure 5). Now mwie the 3.4 pait of stups tu the ught
untl the §% 4. ahigned. Move the staps so that the 125 ate
ahigned. then ahgn wic 165 and then the 20%s. The students
should discover that there are many common denomemators

As soun as they can muve the staps to lucate many com-
mon denonunaters, then introduce the phrasé least com-
mun Jdenominator. Discuss the meanmg of the word Jeast.
What w.uuld least common denominatur mean? Now set up
many examples and menipulate the sinps to find a set of
«vmmon denomnaturs, then lucste, by aigmng the stups,
the least common denvmunatur for esch pau of (ractions.
Provide three different fravtions and have them use the
staps to discover a set of common denpminators and then
state the least commen denominator. For example, use the
fractions 3/4, 1/8, and 2/S. Provide many experiences and
then-see if the students can genesalize a method for locating
the least common denominator without using the strips.

Addition and Subtracticn of Fractional Numbers

After the students have generalized a technique for
addition and subttaction of fractional numbers wath hike
denuminators, they should be ready to add and subtract
fiactivnal numbers w. h unlike denominaturs. Because of
aning the strips. the students shuuld undesstand least com-
mon denominator. They should also know how to add
{ractiona! numbers with hke denominators. Using these

i
i
:
1
.
|
l
-
)
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! 5 ! . i - two techniques there 15 really nothing new to teach. Pro-
} R ' ! H 9
; ! =i 3 i 4303 ; b g 718 7|10 vide s recl situation and the discovery technmique. and the
‘ bl ? ' i ] . students should discover and generalize z technique fi
Ly ' - P 1N My * q or
- j4 ! b BP10 41214 1e 18120 | additien and subtraction of fractional numbers with unlike
denomunators ~
Al ‘ Die !l o | ay Fae
316 i 9 IZ IS I8 | 2112 20
, 1 ¥ 1
4 18 %1:§16§20 24;28 32136 40
Figure §
A
4 812116120 i 28 \"8\“ 37136 | 40 Addiandé(ﬁgﬂxe f).
- A T S i 5 8
| S{10 1152025 {3035 {4045 ]50 34l
l' 3 6l 9l12t1stist21124) 271 30 The least common densmunator s 40.
i KPR
| &, 16 i 24532140148 1561641721 80 40 40
E‘ T The numerators are added.
| The feaut ’ The numerators 47
| common denominatog The common l ; are added. T =7
| » 30, denominators of 40 are
| placed ene above the othes
|
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stiolis1201 251! 30 35' 40 451 s0 The least common denominator is 12.
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The numerators are subtracted. )
Place common ’ 3.9
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together. Subtract numerators (8-5) / .
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THE SURFACE AREA AND VOLUME OF THE SPHERE

by Mary Laycock -

Mary Laycock is a mathematics specialist at the

Nueva -Day School and Learning Center in Hills- -
borough, California. Her premise is that students

should understand where formulas come from and

why they work. The activities here are intended for

bright sixth graders or any junior high school ~

through tenth grade mathematics students.

Prerei;uisite Understandings

" 1. Why is the area of a cirele equal to pi times the
-radius squared (Figure 1)?

V=75 Bh V= Bh
h h ‘
b ‘ Figure 2
== )
Rectangle Parallelogram THE SURFACE AREA OF THE SPHERE
A L4 bh A' bh id =

. .
Materials needed: Two styrofoam spheres (77, least expen-

A Wi sive), two small nails, two long pieces of yarn of the heavy
' A ‘ A A variety used to wrap decorative packages'

. Directions: Cut one of the spheres in half; a coping saw
—T"r g does this acceptably. Cut the other one into eight congruent

< =T A:Tlnn pieces; each cut should go through the center of the sphere.
d A=Ta? (See Figure 3.)
C=Tid
C=2TIr
Figure 1 L TWO © HGHT
) ’ LIKE THIS LIKE THIS

-2. Why is the volume of a pyramid equal to one-third @ w

the length of the base times the altitude? The best '

démonstration uses the three pyramids from the B(po!nt) ‘ (:B,hcrc
ESS Geoblacks which fit together to form a cube. is area
The pyramids are congruent, and the base and of ba“)ﬂ
height of the pyramid are the same as the base and v
height of the cube (Figure 2), : Figure 3

15




Place a nail at 4 and wrap the-yarn carefully to cover
the great circle for which A is the center. Tie a knot or cut
the yarn when the circle is covered.

* Place another nail at B (the apparent South Pole) and
wrap the hemisphere ith yarn. Knat or cut at this point.

Compare the two pieces of yarn. The one starting
at B will be approximately twice the length of the one
stacting at 4. !

Conclusion: The areg of the great circle:
+ e A = nkz
The area of a hemisphere:
‘ AT
The total area of the sphere:

A =47

[
-

Pad

THE VOLUME OF THE SPHERE

Consider the eight.pieces of the sphere. Each resem-
blesa pyramid. Make sure the learners recall the relation- .
ship between a pyramid and a solid with equal base area

and altitude.
The volume of the sphere can be wntten.

Veln Byt JhiBye JoaBy® i nbat . Win By
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A PERCENTAGE VISUALIZER

R by M. Stoessel Wahl T~ ol
The percentage visualizer is a unique manipulative M
to teach percentage to upper elementary through
. secondary level students. According to the author,
’ . an Associate Professor of Mathematics at Western
. Connecticut State College, adults often ask, “Why
didn’t they show me that when I was learning?”’
N o o - 8
¢
Percentage problems, being needed in everyday life, = The solution of the proportions was based on the
) have survived in the “back to basics” movement. The hand- fact that 1f two ratio§ are equal, their cross, products are
held calculator has come up with a simple push-button solu-  equal. The use of this technique, wher: threée variables, afe
tion to these percentige problems. However, concerned.  given and a box placeholder is used for the U"kHOWﬂ
. mathematics teachers hope to give their young learners a qu{rll"ft\jf cnables the student to handle all three cases of
basic understanding of the meaning of percentage. With this percentage or “by hundreds” problems. .
' objective in mind, the author wishes to share with other To some pupils this was merely an experience Wllh
teachers the way to construct and use a teacher-made papgr-and-pencil math, znd the results were not too Vell
manipulative d vice that helps students to understand just understood. Hence, a teacher-made gadget was developed
what percentage is all about. _ thatconvinced most of the young learners of the frue mean-
A class of sharp fourth graders who_ were discussing ing of percentage or “by hundreds™ numbers. -
their current interest in basketball frée throws was pre- The manipulative device consisted of a large alumi-
sent:d with the following problem. Jimmy managed to num sheet with enough equally spaced holes that a square
achieve 13 {ree thirows n 17 attempts and Pat aclueved 12, array of 100 holes by 100 holes could be sét off by narrow
free throws out of 15 _attempts. Just as Jos¢ had made masking tape strips. The horizontal holes were labeled
« - 9 free throws in 11 attempts, the bell rang and that fin- PARTS and-the vertical holes were labeled WHOLES. Pegs
ished their game. How can we decide whuch one of the three of a proper size to fit into the holes were secured to help in
was the most successful? The planned raggedness of the the wvisuahzagion of the probler. In the upper lefthand
scoring resulfs presented some problems to the young corner a gold oluied vord was nserted. This was attached
learners and a lively discussion followed. They soon decided  to a plumb bob.
as a class that they nees’>d some consistent standard to Lét us visuahize a simpler problem with a solution
judge by. With some indirect but guarded suggestions from that van be obvious to the fearnur.” Assume a score of 34
the teacher, they decided to use a standard - “by hundreds™ free throws vut of 50 attempts. What 1s the “by hundreds”
numbers—for their measure. number? A peg is inserted on the horizontal line at 34 for
. Each score was then converted, with the aid of the the part. For the whole a different volored peg is inserted
. teacher, using a rate pair or propurtional approach, to “by on the vertial line at 50. Now, using the inserted pegs as a
“‘ hundreds™ numbers. Jimmy's 13 out of 17 turned out to be guide, a third peg of still another volot is loeated at a point
. 76 “by hundreds”, Pat’s 12 out of 15 was 80 “by hun- 34 gver and 50 down. This represents the position of 34
, dreds”, and José’s 9 out of 11 shots was 82 “by hundreds.” out of 50. The gadget van now be tipped su that the plumb
4 Therefore, Jose” won. . . bob of the line centered at-(0,0) passes over the third peg.
'\ Later, after the class became profivent, in using the This line, pulled straight by the force of gravity, cuts the
standard of “by hundreds™ numbers, they were let 1n on lower “by hundreds™ line at 68. Place a fourth peg in that
i the sccret that the word for by 1n Latin 1s per and the position. Hence 34/50 equals 68 “by hundreds™ or 68
Latin word for hundred is cent so they could, if .they percent.
Rvishcd. call their “by hundreds™ numbers “percents.” The studenis soon discover that the device can be

E ic ‘ o A /
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Percentage Visualizer

4 Part
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Figure |

*  used in the same way to read “by sixties” or “by nineties”
numbers as well. However, they can be led to prefer the
“by hundreds” numbers because the problems can casily be
related to our money system based-on a whole of one
dollar-er 100 cents. oo e

This manipulative device can also be used to visualize
the othér two kinds of percentage problems. For instance,
what number-is 68 percent of 502 Using pegs attached to
stretchable rubber cord, stretch a line from 50 on the right
vertical to 50 on the left vertical. At each point on the

rubber line the vertical reading is now 50. Place another,

colored peg on the bottom horizontal line at 68 Now,
carefully stretch the gold plumb bob line from its (0,0)
point through this peg-marked 68 point. Place a peg where
the rubber line and the gold line intersect. Read this value
on the horizontal line. it is 34. Hence, it should be true
that 34/50 = 68/100.Encourage the students to check this
by multiplying the cross products. This gives a great deal of
hidden drill practice in multiplication for the student;

A

Percentage Visualizer .

Part
‘ o OGORTTITT T T IT]
_35 B 4] -1 .
A’go_ ' 50
N 68 ]
jool L L L 1IN L]

Figure 2
o

The solution of the last case in percentage is similar
in approacl(. 34 is 68 percent of what number? This time
attach tlyz)r,l(lbber band to pegs on the top and bottom at 34
for eacl’. Now each point on the rubber line has a reading of

Q !
™,

NN

[AFuiTox provided by ERIC -
- . o
.

4 e
L

\
v e

34. As before, place a peg at 68 on the bottom l‘i‘ne, and
stretch the gold line through-it. Place another colored peg
at the intersection of the rubber and gold lines. Read its
vertical value. 502 You are right, but you will want your
pupils to check it by cross multiplication.

©

' ".Percentage Visualizer

34 Part
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Figure 3

MATHEMATICAL NOTES FOR THE TEACHER
n .

And what tdé do when the bnght student asks you
why 1t works? -First of all-we must remember some geo-
metric theorems that underlie the situation. Remember?
Two nght trangles are simular 1f an acute angle of one is
equal to 2n acute angle of the vther. Sinee the triangles we
analyze are both nght tnangles, and since they share the
same acute angle, they are, therefore, similar tuangles. Also,
corresponding sides of sinular tisangles are proportional
(therr ratos are equal). Therefore, the part of the smaller
triangle is to its whole as the corresponding part of the
larger tnangle is to its whole (a hundred)~—i.e., 34/50 =
68/100 or 34/50 = 68%. It is advisable that problems,J
once ilustrated by the device, be solved with pencil and
paper by the student so that the student can see the
relationship between the two.

Perhaps it is also wise to illustrate use of the place
holder in the three problezps.

34 -0 34 J& o__68
50 %90 0~ 100 50 100
Cross  500=34 X100 )
multiply: =68
68 [0=34 X100
=50 v
100 0=50X68 . ' <.
0O=34 .
A ] '
L)
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MAKING THE PERCENTAGE VISUALIZER

This gadget was made possible by discovering in a
hardware store a set of large, metresquaré sheets of alumi-
num for various building purposes. Ohe of these, used for
ventilation, has an array of 125 holes by 125 holes. The
cost is in the vicinity of $5.00. Narrow black masking tape
was used to-block off an array of 100 holes by 100 holes.
Holes were puriched in the black tape. For easier reading of
numbers, the border parts were marked off in units ofstens.

(See Figure 4.) Small, multicolored pegs were found that -

¢ fitsthe holes. The gold cord used with the plumb bob was
leftover Christmas package wrapping. The elastic thread

\lgs purchased at the dime store. The plumb bob is a

° fislierman’s sinker. The construction is quite simple in
relatiop to the understanding the student gains from its
use, for'it is truly &percéntage visualizer.

\
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CIRCULAR GEOBOARD TASKS

by Murray Rudisill’ang:i Curtiss Wall X

The following is a collection of tasks for secondary
level students using geoboards. The concepts cov
ered are proof that manipulatives are nut just for
the primary grades. Murray Rudisill and Curtiss
Wall are both associated with Qld Dominion Unis

5 ?
. versity, Norfolk, Virginia, in tfze field of mathe- R \
— matics education. e ;, ;
. 2
- ~
Mazerials: Rubber bands, string, protractor, ruler, the called the radius (r). Us. your ruler tu measire the radius

ERIC

M v e e

B

circular geoboard pictured in Figure 2.

A circle 1s a plane closed curve. Therefore, it separates
the plane tntou three subsets. the boundary or circumference
of the circle; the interior of the circle, and the exterior of
the crcle (Figure 1). The geoboard you ‘will be using 1s
called a circular gevbuard, and it has a nail 1n the interivs
of the circle called the center (Figure 2).

» ¢ o * ¢ . ¢

. i L * .’

Exterior . .

. .

. . .

L .

Interior . .

*~Circle .. o -
. v o0 ® .
‘Figure 1 . Figute 2

Task 1

Connect the center of the circle with nail A on the
circumference of the circle (Figure 3). This-line segment is

ot A
e .
Figure 3

OA. v
Connect the center of the circle with any other nail
on the urcumference ol e cirde. Measure the tadius.
/ : p

What <an you wonclude about the distance betweer?

the venter uf the vircle and any puint on the Jrcumference?

Make come radii {more than one radiys) on your geo-
board. What is the intersection of the radii?

.

Task 2

We can connect 3 rubber band to two nails on the
circle so that.it passes through the ceater of the circle. This
is called a diameter (d) of the circle. Connect nails to make
four diameters in differcnt directions. Measure the lengths
of these diameters. Are-these lengths the same or are they
greater or less than each.other?

The measure of the diameter is considered the w1dth
of the circle. What can be said about the width of the circle
from the previous example?

—_—_——

Task 3
Use your ruler to measure the length of one of your
dmmeters..@qmpare your result with the length of a radius
recorded in task 1.
Which of-these rvles work(s)?

ar=d+2
b.r=d-1
gl e
v’
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c.d=12r :\

d.d=r+r : |
If the diameter 1s 10 inches, the radius would be
t inches. . \\
Task 4
N . i

Use a rubber band to connect any two nails on the
circumference of the circle. This line segment is called a
chord. A chord begins on the circumference of the circle
and ends on the circumference of the circle.

Make some chords on your geoboard (Figure 4).

1
4 Figure 4 (

Look at the shortest chord you can make. How many
of these chords can.you make?
What is the name of the longest chord you can make?

How many of these chords can you make?

Task §
Y .
A chord cuts off a.portion of the circumference of
the Circle called an arc.

. Put your finger on point 4. Trace along the circum-.
ference of the circle until you come to point B. This is
called arc AB (Figure 5).

Form some arcs on yo'gr geoboard.

Figure 5

s
Task 6

. t - »

Choose a nail in the exterior region. Stretch a-rubber
band from this nail through the interior to a nail on the
boundary. This line is called a secant. )

Connect two' adjacent exterior nails. Notise that the.
lnie formed barely touches one nail on ‘the boundary of the
circle. This line is said to be tangent to the circle'and is,
therefore, called a tangent line. s
Practice making some secant and tangent lines (Figure

6).
, . /Tgngtnf
« ’ .
L Secant .
. Figure 6
oo
Task 7

Stretch a rubber band forming arc AB to the center
of the circle (Figure 7). The angle formed is said to be
subtended by arc AB. The angle is also called a central
angle.

*

r [}

\ 0 T

Figure 7 .

‘A central angle is an angle formed by two radii of a
circle: What two radii form the central angle subtended by
arc AB?

Arc AB and central angle AOB are 'measured in
degrees. Use a protractor to measure angle AOB. The num-

ber of degrees in angle AOB will be the number of degrees -

in arc AB.

-




Task 8

-

On your geoboard, make the-central angle subtended
by arc CD {Figyre 8).

&

Figure 8 »

What two radii form this central angle?
What is the degree measure of this angle?
What is the degree measure of arc CD?

S
Task 9
7

* Make the smallest central angle you can form on the
geoboard. [t measures —_______ degrees.

Each central angle formed by connecting two nails
that are next to each other with the center equals
15 degrees.

What do you think a ccntral angle like angle £ in
Figure 9 will measure? ’ Check by mea-
suring: ;

Angle F= . degrees

Figure 9

e

Which formula below gives us the numiber of degrees
in our central angle for this circle? (ﬁ
stands for the number of nails between the two-touched on-
the circumference; C stands for the number of degrecs in
the central angle:)

a. C=(/\) (15)
b. C=(A* 1D (15)

y - /
’ / - 3
Form a <ential angle vh'the geubuard like the one
in Figure 10 (the angle form}d is Tndicated by the arrow).

Tk 10

Figure 10

-
”

Use your protracwlx to measyre the central angle you
formed: itis — 1 degrees.

Task 11 /

Without ljfting your finger, trace arc BC, arc €D, arc
DE, and arc EB. Did you trace around the entire circum-
ference of the/cirele?

What two radu form the central angle subtendcd by
arc CD? Arc DE? Arc EB? Are BC? -

Make/these angles on your geoboard imd find the
*degree megsure of each.

- Figure i1

& L
. .

We can conclude that—

N b. A circle cuntains

Task 12

The' part of the circle cut out by a central angle is
called a sector of the circle. A sector is a figure made by

5+ '

a. The sum of the central angles of any circle equals

4 .

.




two radii and the ares betwgen their endpoints (Figure 12):
Make some sectors on your geoboard. How many
. different sized sectors can you make?

Task 15 .

.- .

Make au; two chords on your geoboard so that their

point of intersectizn is a point on the ciccumference of the

circle fEigure 15). This angle is an inscribed angle.
Make some inscribed angles on your geobuoard.

: * Figure 15

-

“

O

-~ .
+* . N
. .
1 4
. e
» >
‘k . Figure 12 .
i Task 13 » T : .
¢ 4
- Divide the-ircle into four equal sectors.
. .  » . -
e .
. * o, o -
L] ¢ ’ .
A - » -
L
L] -
. »
\
- Figure 13 R T

What do you think each of the central angles or ares

will measure?
protractor, .

Task 14

Check your answer using a
A

S,

Divige the arcle nto two equal sectors {Figure 14).
These sc.unrs aré called semicircles (semti meuns “hall")

-~

.
will measure?
¢le into two equal parts?

F

re 14

What do you think bach of the centralangles, or ares

What chord divides the cir-

» (4

 Task 16

Y -
-

.

-,

Angle B in Figure 16 is an mscribed angle. Find its
degree measure. —— e

*

AR ¢

. * Figure To .

Rk the central angle suhlend;d by are AC. Find ity
degiee meusure
® > Compare the degree meastres of the insenbed angle
and the central sngle.

1V Pedick whai die msenbed snple tormed by, cone
necting e angles on”the aircupsference touched by the
ajes of 4 120-degree angle will measure.
Which'of these rules works” —
1. Inscribed angle = central angle.
b. Inscnbed angle = twice the ventral sngle
¢ Inscribed ungle =half the central angle

*

.

Task 17 7 . . -

W

x
S

" *

. ’ .
Form- un inscrbed angle by connecting the end
- pomts of the drumeter with yay ather nal on fhe crcum-

ference (Figure 173 Measure the inscnbed anple you gt

formed s _,___,__,___...______Luguu

Fl »
Now move the wuhber band to sy other nat on e

vircumterence, ls..:hnb the sudvs of \uur igonbed anple

~ -

[P
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. s’ ¥ - . . .
« oo We call such.a figuce a quadnlar’ral. Nouice that the sdes
O are straight e wgments that towch enly at the four 4
i Y sertices, .
1 ‘. v - . . . .
%% ‘ '
L ]
. L ]
‘e » . Tuk20 . : ;
- . . - . . -
Figure 17 F}gugc 18 . Measure {or calcyla!e) the fdur, angles sde your L y
o . . . quadnlateral (remember that these are insenbed angles): T A
touchung the ends of the diameter-(Figure 18). Measure the cach will be one-half of the centeal angle formed when you {
: new-angle, Is it the same size us or ditferent from the othet wonnect the end points of the angle 1 she ver ter of your -
\ inscribdd «ou formed? It you mose ircle. The turmula fur calculating the contral anglteas given % ’
. the vertex of ths inscrbed angle to another nail. wall the tn Task 16 7 . oo
\ measure of youyr iscribed angle change? =2 What du the insd@ungles of yoiur quadnlateral add. |
. Indicate whether each of these statements ndae or up t? . ¥
fa ; — R
a. Any angle mscribed 0 3 semichrcle measures 90 . .-
( degrees. - . ' : . v : e
hTwo angles inscnbed 1n a semicircle maght meaure Task 21 — : ‘ b
) aditferent number of degrees. , : ‘
¢ It \Qree anples mscnbed 15 2 semcircle hyve dhen B o toesded figure hy connfccting e nals un
serttges each touchmg 4 dferent aul, thes mes the sooatorence o e orcle, the figure s dlled o
. sure i degrees will sull be the ame p.;li‘(c;q:m (Figme 200 The weadg angles of the pentagon
. \ addupto SR 1./ KON L,
. ‘ S e
Task 18 T A /e
[ 3
Form any threesuded fige by conneching thiee nafs .
7 on the arcumtergnce of the cscle. This threeaded figure rs * . . !
callc_a a tangle Meawure (or ca!cu!;gte,xpmg mucnhed . . e .
angles) edch of 1hY three angles inaidé your troogle What >
do these angles add up 1o e | i - Frrure 20 -
Task 19 Complete ) ‘
<o Form any todrsded figure by connecting tour mads Nupate Summed .
on the arcumterence of the aecle (the sides are not dilwwed ot - b
Tty oteen ewch wthisr), an erample 18 ihum: i Figure 19 ot Sy . 3:"3, Anglts
. ' Gitsy toanghe e sdogecis
> - ey guadnbsterst dugteds f‘
' ) fieg gnlizon dopiess
[ - 3 .
- L
. Uhich il woald s you e sum oINS adrond .
atloe b Hi g Yizues §% T pambor ot cufen § 2w ot
3 micior aaphag’
.’ . .a 3mEN-2N 3
K RN P TR R TR .
o - i
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Lets teke 2 Wheor houX at tnangles There are three
Avpes of thangles: Equidateral tnangles have three equal
sdesy scalene trungles have no equsl sides; isosceles
triangles have two equal sudes.

! Forma an equitateral toangle.
| How many degrees does ewch ot the intenor angles
meawie”

Formy un isosceles tiangle.
How, mune degrees does eah ol the mitwne angh, s
MR e
Wite moseohs, equiateral, and salene 36 the et
hlutks

3

Number of Angles Byual |
1o Exeh Other
thees
13 0
nefe -

o —————— o ATt

Task 23

/ Construct any type of thunste un the geoboard. Mea
sure edch angle and find our what angle has the graatest
measurement. Now mesuare R sudes of the tnangle and
find out which side’is the longest. What can be said about
the pontion of the lungest sde of o 1aanghe @ relstion to

the Largest angle?®

b o
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A PENCIL AND PAPER ARE YOU’R MANIPULATIVE EXTENDERS .
»
v - b
. » by John Van de Walle R
In the author’s words, this article “speaks disectiy
o making a transition from piiysical materials !
5y mbolism " This s an area often neglected in dﬂal- .
g with_manipulatives. John Van de Walle is wt . X
: 4 is:sranr‘meessar o} Education at Virginia Com- ) '
maonwealth Upiversity, Richmond
FE
- ; * 'g_
Teday no one doubts that manipulstiees are the ven ’3 Y There s 4 way to bndge the man.pulative sy mbolic
best mexns of teaching mathematival conuepts tw students. gp and gan shia added beacfity ot the same ume, By o
Plaget and those who have tested his theones i Jdasstoums means swstd we abandin our eftort, waith hands.nm
have convimad us that dunng ther elementany scho ol *materal. On he «ontiary . we should take speadl care to
years studonts feem mutdly through contrete o manipula we marepulatesy propeily. Beyond this, however, fet us
tne expertences Through woskshups, coufszwutk. and pub- toanh students to Jraw pistores of therr onn Lo sho s what
hications. teachens sre covstantl, €ncoutaged to use suunters, they aie duwing 18w would Ju) wath the man-pulateves St .
place value preces. tods. ared many other matenab to o b Gnls cah eanly bo tzaghtsumple Ji.mmg techniques that
replace of augment a exthuk structwnal mode. Tha wifi b ssctated with The ment anpattant manipulstoes
emphass on mampuiatives s gceepted s 2 valid ane proper we e the classroom
. hrection tor the teacher of clementary school mathematios. With the ad of pend sned papas o vlaesns (dlaningy)
On the other side of thes ot howeses. ate o numbes b e Matupulate ¢ geade, iattuction Moves debiberateh an ‘
o) tacts shat geee s & awe when conudenng & total manipa waduated steps from the conaete 1o the sy mbob
i latzve appruach First among these fao1s 1> that the end goal Slcpﬂi Moot manpudatne The stadent modeds wore
of 3 mathematios curncudum is almeet totally svmbolic We ath muterads. Answers to poblems aay by te-
wan! we expecs that students wilt eventuslly work with, corded but o) woth 1s dene manpul sty
o wse, and wienadt Luth vutiaus artangensents of numerals and Step 2. Mamputatoe-drawing. The student proceeds o in
u}hcr mathometiod s}'mt}ﬁs sucle ds wpcration SIgNs, paten- dep 1 but £ taught to dras pietires of hisher
theset, and gqual 5igms There wwens 1o be 3 definite gap work, a1t o completed. Duowings yo nght op the ;
between: thnos mbolic form of mathepaticad dc\wmy and wotksheo L dlong with the probleins st snswers
the deauable rampudative methods of geod matherial. s Swp 3 Drawinzsenly The dudent dtaws the now tamilir
wstration  The tostbooks we use frequently employ ) Fetrvos but duss fave The o mate.
Fotures 0t mumpnlates on the “instreciional” pages nﬂf‘mpuf%i‘"s ?u! = nntrx.m.t ¥ e bl mat
Heweser, we 1ind that students rarely J1tsch much agnift mxf pn.;mz: B W‘W t drawing, muast be mease
mptul and eaedy drawn Drawings sl acvompany

canod 1o thew protuiss. Geperally ey e ignioted. AL any
rate thy tonts quickly mose op to s sebolic dnll everctns
anywey . Thie wap between rampulatives and sy mbobs it
(ORISR

And there are st othor difftcultics with manpuls-

ult work,

Step 40 Svahodie Worko o presented and sebved without
the aswe of drawmgs o oampuistives. The student
witl enter thes stape 2t hosher own rat

e Almad gever ate thgge efinugh o go wiound. Thasy dreeptinely sunple techmuguy eguines sery wate- .
Elaparats sreangoments lor jestning statiens and Wlestoom b sostintion Students must be tsught Fow to mabe the
managemant ke moat be cmpbaed. Some mampals drawiogs The ovation wath the manpulatine must be b
v modes gee Slod ond seduos. And bow du owe wean da Sear ot the -,!th,m: mabang the duawogs Fuosily, they

dents away om them ¢ must by encousaged 1o use drawing, freguentdy

ERIC &
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{e the drawangs that follow. the ivost commmunly used
tampulatnes are paired wath suggested drawing techmques.
It these drawings are esplivatly tosght, the gap beiween
maripulatnes and »y mbols wan be natrowed. Furthermore,
artee drawings requite nottung aovee than blank newsprid
fuse text ux-.h-&lkb&,ud prublems). sfudenos wan eventually
hase thewr own “numpuiau\.c,.' i ther drawings. They
will karn o “mampulate therr drawings”™ fustes than usng
the actual matenial Bven textbook prctures begin to have
SoIme mesmng.

-

. SUGGESTED PENTIL-AND-PAPER EXTENSIONS

In most cases, drawmgs_should ke done on cheap
newsprind. Young students will draw freely if permitted to
draw lsrge. Newspnnt s sl inexpensive. Avord foiamg

T drawangs m cramped worksheet spaces.

-1 Cuunters of ail sorts e usad for varnous purposes from
une-lo-one matuung setvittes m kindergarten to mulu-
plication and dwiston concepts in grades three and four
to fraction concepts i grades five and six. While the
drawing of counters 15 very vasy. it must he encouraged
to ensyre that 1t s done. Figure T prosades some e
Jimples of deawingy of counters

P ed too 00
® . ¥ fo %o os
o/ ?
% 100
e » 2 R OO Lo

4+[1=12 5x4=30 -

& 3 ;‘xx .
@ ¥ x X ;XX
A xx 1% O XRX
) o XXX
I5+3=5 2+7+5=14
i} Freune ] ‘
I Place b seaterad L compree probibls the supie ggost

o bttt ol eaapalatiees m rke dementary hsthe-
cnstgoniam Pl e conunon teacher-nisde vot
son e cIhe pd beadlos o) 1 beans wnd hogne
oo wth HHLSBomn g 'nad B e B Bt hos and
st sud st Cnf Yo ponderhoa d The Lalter nuy
WM Jdup o un
N Wm wnare 1o bidecds. Lacelient
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wouden and plastic sersons s diso commeenally avail-
able Al of these wan be @modeled by snple styhized
drawings as mdicated m Figute 2. Diawings of place
value pleces wan be usz to dutuad size or g small as the
students atc wapable of diawang. They also can be drawn
g Dwee ur thiceaolumn place valuwe hart i order to
worh addition snd sublaction prubleras vt to promote
the nght-left order ut ones, tens, and hundreds.

ONES
KX |-

HUNDREDS | TENS

0077 '
% v/ A

4{5 6 g 12

Medel of beans, Podel for strips and
sticks, and rafts. squargs or wooden
place value pieces.
Shown drawn on g
place valve inaf.

AVAY

7,
374
Model-of stic’s and bundles,

Large ttiangles represent ten
bundles(100)stacked “ten pin® siyle.

prostde an escellent extension

Figure 2 -

The equal stm o mathemastical balanes s an execlions
deviet tor ail four operations. [t s especially uselul for
emphanang the woncept of equality and for dealing
with nusang addends. Figure 3 tdlustrates @ bulance along
with severad diawings. Lien ol only une Bunee 1s gvail-
ablenghe saom, Fe digwangs provide 5 usetul extension.

Wonden cuben are weeful a5y speadd type of counter
became they can be dmed ok o~ a bar gaph or
atranged s patterns und array s Goad paper and crayons

\sg\‘ a farge prid (2 to
3 om) ot prmary goades and o amaller grd (8 om) tor
oldur stidvepts A\

When swdtiewn? place value materads e vt avalable,
colored comiters e tequenthy med on place value

Cr
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SUGGESTED DRAWINGS WITHOUT MANIPULATIVES

Many ot the same benefits are denved when simiple,
meamng{ui drawings are encouraged even when no physical
madel s used. Some examples of such drawings are

RS

e,

% ¢ squares m two Jduections, The

E -
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4x7=28 -
Figure 3
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charts. Rather than drawang counters, numbets van be
written 1 dittoed charts to aid in the transiton. I the
sotud ploce value muats are laminated. the numerals can
first be drawn directly on the mats neat to the couniers
or place valye pleces.

tHustrated below. .

1. Whee the long multiplication process 1s developed, one
metiiod 15 to use rectangular arrays partitioned betwe:n
10's and 1’s. The ditterent sections of the rectangle pio-
vide each of the partial products. Figure 6a shows a cne
by two-digit probleny, and Figure 6b shows a two- by
two-digt problem using this method of explanation. (The
metlsod used in Figure6 is explained in the 1978-NCTM
Yearbook: Developing Computational Skills. Reston,
Va.. Natwonal Council of Teachers of Mathemaucs.
1978.)

2. Equisalent fiactions «an be Jeveloped by “slicing”

3 Irawings. whizh fre-
queiddy appear 1n textbooks, can easily be drawn by
students.

3. Sumtat drawings are often used o allustiate multiplica-
ton of two fractions, B these are used n the assigned

1lextbonk, students shuuld be encowmaged to diaw their
own modcls as well.

A word, of caution about fraction drawings. It is

difficult for students to dinide a rectangle into ¢qual sec- .

tons As long gy they realize that the parts should be equal.
thore 15 Do seasun to be vanverned about lopsided sections.
On the other hand. 1t would be unwise to use students’
Jrawings to vompare, for example. the welatuve aizes of 2/

aied 3,4, In situatiuns such as these, aveuracy is essential or
errors may result. Sections of circles as m “pie preces™ are

4]
C
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much more difficult for students to draw and probably
should not be attempted.

4, One usetul model for decimat fractions is a prepared

sheet of smalt 10 by 10 grids. If the area of afull square °

1s taken as i. then decimal parts to two places can be
shaded by the students to give meaning to decimals
(Figure 8). Very finely grided graph paper can be used
in a similar way to investigate decimals to four places.

5. While number lines are hardly innovative, we can en-
courage students to make quick sketches to assist with
the concepts of large numbers, decimals, and percentages.

SUMMARY

There is a definite need to help students make the
transition trom manipulative matenals to pencil-and-paper
forms. if some time is spent deiiberately teaching and
encouraging the= to make drawings to accompany their
written work, this transition can be greatly facilitated. The
penutland-paper “‘extenders” suggested here have a num
ber of desirable attributes as teaching aids

. They are almost cos{ free

2. They usually require only blank newsprint.
3. They 1l m for linnted supplies ot nuatenals,
4. Students always have them handy.

- 2.4 2.8 2.1
3 6 3 3 9
Figure 7
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As we develop i students the habit of shetching a
quick drawing to go with their work, we provide them with
a valuable tool for dealing with mathematics. Drawing
pictures not unly moves one from wonerete to symbolic
thought but also is, in and of itself, a valuable strategy in
“learnmg to learn.” In téims of cost effectiveness, pencil-
and-paper drawings should not be vverlooked as a formt of
“nianipt/nlatim" in our classroonis.
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GAMES IN THEMATHEMATICS CLASSROOM

by Donald L. Zalewski

This article supports the use of games and gives

_ many valuable suggestions.for selecting and using

them, It serves as an introduction to all the games
that follow. The author is an Assistant Professor of
Education at the University of Nebraska at Omaha.
« He has spoken on the subject of games at regional k

63

and national math meetings.

Anyone whe watches clildren play a game quickly
reahzes that such an activity combines all the features of an
ideal feaming situation. The participants are intnnsically
motivated to use their mental andior physical skilly tu
achieve a goal that they feel 15 important. The amusement,
pleasure, and group interaction which develop in the pur-
sust and achievement of the goal add to the value of games
as 4 learning activity.* |

In the mathematies classroom, games can be partiu-
larly effective for basic skills practice. applications, and
logie and strategy development., Physical involverment games
such as throwing beanbags can abo help develup physical
coordmation and visual pereeption. Finally, games provide
a plegsant diversion tiem the usual mathematies cassroom
“Hill and dnll”™ routme. 1t properly selected and used, they
can help impmvc the attitudes of students who teo often
view misthematics as a dull, tedious subgect.

As you select a game. you logrally must onsider
(1) the stadent’s.ability and (2) the learnmg thay you wish
to promote. A gamie that s tae complex Lo understand o
1 play s worthless, A game that does not mvalve any math
skills or concepts mght be fun, but 1t v 3 wiste o
precious imé

A third wonvderation o welecting a ymc i the type
“m.ath-

Aazevent

of partiipating yess des.
derwtin” can imvelve the whole Jass well, However s “one-
on-one” gage wath diee o an ndvidial ganw ok o
“Conmeet the Dots’ 1 appropriate dog small gronpe, muath
labw, and treetime activetics

ety albied wath participatson s she type of coune
pelition that 4 gune premtes Competitise gunes, whethes
team o mdividugt ettorts, wsuglly prodece wintiers and
Tervers o mtey that some students are better ta ther poets.

Toam gumes suh g

b}

~ 1

Competition has ity merits, but you must try to give all stu-
dents an equal chance to win. Skill based pames favor the
smartest and the fastest students, thus producing the same
losers regularly. Matclung apponents by abihly or using
games of Jhanve e, cards, dics wan help’y ou minimize
the problem.

In order to avord the “winner™ or “loser™ designa-
tions, you nught consider using ganies in wineh the student
competes aginst @ standard as in golf or works toward a
predetermined goal as i wode biedking. In these games,
perenial mptosament o attamment of the godl iy the
mcasre of suceess, Namompetitive autivitics sach as build
g models Caitl tnkertoys, Bn examiple) o having group
guessing games 4t¢ iceoinmended for studonts who gre un
able to vmpete well and fen stadents who by nature are
unahle to accept deleat,

A fitth conuderation an selecting o gie is the
matanty of the stadents, Kindergssten and eany clemen
tary students need to partiapate an soie way 1 alb gimes,
A stadents matuee, ey lean to patwntly wnt then
turns. Howeser, o pamc that Tas all pateapants ative by
mahmg 4 play or feacting to anather's play masumees the
praviie that pames should gve,

The tmal chanicienntic to ek when wlectmg o
pattie By feedhack, Muthiematios gaumes that vaphusize skitt«
atd applicatiins necenstate regular, mmedute feedback o
assure that students are practiiing worrect respomres. The

teacher and an answer kes are the most dependable feed-

back sottrces by young stindents However, having the par
treipanty ek cachi other’s plays and esponses (egeaadly
i they can profit by watdding an enan) provides eedhak
while there sang partivipation nd metsatin,

The saddue of games, Boweser carchdly celecned,

Fe)
Uy

}-4




64

depends on how well you use them. The necessary matenals
must be prepared in advance. Directions, whether oral or
written, must be clear to the students. It proper tule
tollowing s critieal, then you nught have to give examples
| befure play starty, and you must regularly check the stu-
dent’s progress. Folluweup actvities are important to focus
on dhe strategies, results, and learming brought about by the

—y

O
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game. Finally, you need to use the students reactions and
learning to evaluate the game.
Several commercial games van be used i the pathe-
,mativs dassruum,  However, homemade games or those
found 1n educatiopal publications serve equally well. The
main puspuse here is to encourage you to effectively select
and use games to supplement your mathemativy-teaching.




GAMES AND ACTIVITIES WITH NUMBER CUBES .

a

- by Donsld L. Zalewski

> Number cubes (or dice) are inexpensive additions

. to the mathematics classroom. This series of dice

games was designed” for Kindergarten- through
eighth-grirde-level students.

E

Q

-

“Fiil'er Up"

Equipment: One dic, a supply ot dry beans, corn kernels, v
other markers, a number hine made of squares with num- .
bers from 1 to 25 (ur further) for each partiapant (Figure

A)

Figure 1 _

Payers: Any number, but two (o four playing together
works hest, Mo one st too long warting for hisfher ruen.
Grades K-T

Skills- 1 Concrete une-to-une cornmspondence

Y Pattern recognition. -
3. Cosunnng whole numbers from 1 te 6
4

Concept of addition .

Determeww who should shake fitst You cun
du thn having each person roll the dw,
the high ower gows fist. Then rotate tums
glockwise,  ° .

The Grst shaker rolls the die, luuks at the
wartace taciny dpward, and then tukes that
mrafty heans (markens) and distnbutes thens
unE to gach pmint {whnle pomher} starling ot
1 When <hethe s through, she/he poses the
die 1o the next player (1o the letrd,

1 Players fake turms shaking end Gihng thes
auwher lines aan! someene firshes iilling
J1 the sambersy At this age. the exyct num-
her to Daish filmg the hne need not be
<haken, dat the vile can be added fates

Directions. |

7.4

RIC )

- T .

e

Variations: 1.

*Race™

t

el

i.e., if a player has 21 numbers filled on a
25-point line and shakes a S, she/he is per-
mitted to use 4 of the 5 to finish the fill,
Later she/he would need to shak¢a 4 or less
to be able to continue filling; she/he cannot
use 3 number that is too {arge and must pass
the die. ’

. When sumeune finishes ibng his ut ha

number line, the game ends, although play
can continue until everyone fills, But then
the first filler has nothing to do. The first
filler can be called a winner, “Chuef Filler,”
ot whatever designation you wish (f you feel
one 18 necessary). The first filier can start
“ext game. )

L
The length of the numbgr line can be in-
creased,
After a plaver shakes, she/he must orally
announce how many *dots™ sheshe shook.
Other players should correct him or her of
sheshe 1s wrong. The player could even lose a
turn if she/he announces the wrong number,
A die with numberf matead of dots can be
used.
The pame an be designed tor older stu-
dents by using iwo different codored dice
and deagsanng one g positive and one ay
negasive

Equipnent One dic, a war or other aakes for each player. a
mspbee e with pumbers G 10 28 for facther) K

Piayers.

o
-

Y
s

B
-

Twa 1o Tour works hest Gnudes 1 0 ”
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5kills: 1. One-to-one correspondence. -
. Counting whole numbers.
. Adding whole numbers with one addend of

size 1 to 6.

(VST (S I g

Directions: 1. All players put their cars (markers) at the
start (zero) position.

. Determine who shakes first.

. The first player shakes the die and moves his
or her car forward a number of spaces equal
to the number of dots on the top face of
the die. Then the/he passes the die to the
player to the left who repeats process of
shaking, moving, and passing the die.

4. Play continues until someone Crosses the
finish line. She/he is the “winner.” However,
play could continue to determine second
place, third place, etc. .

[FVIR S ]

Variations: 1. The length of the race 1s vanable. You can
' have a “Des Moines 100” or an *Omaha
500™ it you wish. ,

. For longer races, two or three dice can be

used. Then players move forward the num-
hor equal to the sum of the dice.

. 3. Excitement cin be added by having the
teacher or students make special rules. For
example. if one player must move his or her
car to 2 space already occupied by dnother
player, there 15 a “collision.” The result of a
collisiop can be as follows: One or both
players luse a turn; the player simply cannot
move his or her car to the occupied spot and
must lowe o turn: both players are “wiped
out™ and must leave the race; or any other
vanation you or the stadents decide or

4. After  player throws the die, she/he an-
nounces the number where shejhe thinks
she/he will end up~ie., il she/he 15 on 18
and shakes a 4, she/he says, **13 plus (and)
4 1 22." If shejhe 15 wrong, she/he must go
back to 18 and lose’this turm, )

t9

“Bunco” or *Twenty-One™

Equipment: Threc dice. papes _or 4 farge supply of counters
{camn, heans, hips, etc. to keep score with, .

Payers: Any number, but twa to forr works best. Grades
]

Skills:

1. Counting by 1's,2s and'5’s up to 21.
2. Adding to get sums up to 21.

General Directions: The game 15 played in six rounds. Each
round con‘sists of the players’ shaking for a designated num-
ber. In round one players start with 1’s;each player adds
the results of each shaking to his or her score until some-
one gets a total of twenty-one. Then rourfd two begins in
which people start shaking for 2’s and continue until
someone gets a total of twenty-one. Tnen round three,
round four, round five, and round six follow.

~

Rules: 1. In round one the first person shakes'the dice

and counts the number of 1's skowing. She/he
gets one point for each 1 or five points for
three of a kind other than 1's, and becomes an
automatic winner of round one by shaking
three 1’s ut once. This is called a *“‘Bunco.”
(See Figure 2.)

e ¢ is worth 1 point
R .

[ ] . P
) \ . ° is worth 2 points

1s worth § unless you are shaking
for fours. Then i1 1s a “*Bunco™
wworth 21 ponls.

Figure 2

2. If a play<r earns any points o the shake, she/he

adds it to his or her total and then gets 1o shake
all three dice again. ‘The player continues to
shake and add until no points are scored on a
a shake, at which time shefhe passes the dice
to the next player. .

3. Round one is compicte when someone reaches

or exceeds a score of 21 on his or her turn.
Then everyone starts with a score of zero again
and round two begins. Then you score one
point for each 2 rou shake. Three of a kind is
sull worth five excep? if you shake a “Bunco”
of three 2's. Rounds three, four, five, and six
follow the same miles with the correspending
-number becoming the ebject worth points and
determuning a “*Bunco.”

4. Play 1s complete after six rounds, which pro-

duces six individual winners. The person who




Q
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wins the most rounds can be declared the over-
all champion.

“Boardwalk”

Equipment: Two dice, markess, and a game board for
each player. The board will vary, depending on' which aith-
metic operations are used. See Figure 3.

21 3| 4 op 1y 21 3
51 61 7 41 51 61 17
gl 9|10/ . 8| o011
1p12) + 12 +l- .
Board 1 Board 2

) 07 1 21 3
41 51 61} 17
8| 911041 -
1211516118
20124 (25130
36| £ x|+
Board 3
h Figure 3

Bomd 1 1s for additton only. Board 2 is for additio\r end

subtraction, Board 3 1s for all four operations. A
LI

Players: Any number. but two or three works best. The

grade level depends on which board or skills are used.

Adding, subtracting, multiplying, and dividing
two numbers from | to 6.

2. Some decision making.

3. [ntuitive probability.

Skills: 1.

General Directions: The purpose of the game is for each
person o attempt to be the fist to fill his or her

board. .

ERIC

Aruitoxt provided by Eic:
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Rules for Board 1:

1. The first player shakes the two dice, orally adds
the two numbers, arid then places a marker an
the sum on his or lner\zoard. Then the next
player shakes and does liKewise.

2. If a player shakes a sum that already has a
marker on it, she/he cannot. make a play and
simply passes the dige to the next player. -

3. The first person to cover all of his or her num- -

bers wins. {You can continue to play for
second, third, etc.) : @
Rules for Board 2: !

Rules are the same aS\for Board l except that the
player has a choice of adding’or subtracting (smaller from
larger) the two numbers she/he shook. However, the players
should begin to realize that if they shake two G’, then it
would be better to cover the sum oi12.than the difference
of zero on the board (if 12 isn’t already covered) because

_there is only one way to get a sum of*12 and six ways to get

a difference of zero.
You could penhit a player to cover both the sum
and the difference on each shake.

Rules&‘al oard 3: . )

Rule the same as for Boards 1 and 2 except
that a player can add, subtract, multiply, and divide (dis-
regarding those quotients that produce remainders or frac-
tions) the two numbers she/he shakes.

Again, you can let the pzlycr cover only one num-

ber {a sum, difference, product&<or quotient) on each tum,
or you can let him or her cover alf four answers if
possible.
Variations: 1. 'f a player annoynces an incorrect sum (dif-
ference, product, or quotient) and another
player catches the error, the player who
made the mistake loses a turn or the player
who catches the error gets to cover the num-
ber on his or her board instead.

. Instead of playing against cach other on
separate boards, two players can work to-
gether on a single board against ancther team
on another board.

3. One player can try to covera board in as
few shakes as possible, trying to establish-a
world record. It would be wise tq have the
student keep a record of all of his or her
shakes to verify the results—i.c., first shake:
2, 6,second shake: 1,4, etc.

2
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*\ B MONEY, MONEY, MONEY'!
by Kathy Reed

Morney is a subject of interest to students and an .
important mathematics topic in the early grades.
The author, a teacher at Sweetbriar Elementary
School, Troutdale, Oregon, has put together a total

theme unit to teach money skills.

-

Monev! Everybody likes money! It 15 a favonte
subject b * youngsters, too. It “lends” itself to activities,
centers, .. games. A learning sequence for money,
activities for identifying coins, counting in multiples,
counting money, drill for money skills, applying money
skills, and games involving money are presented by the
author in this article.

There are several things You can do to prepare your
class and classroom for games and other activities (for
any subject). The following section prov:des some helpful
organizing hints.

~

PREPAR]NG FOR ACTIVITIES

. Themes. Students enjay dcvelopmg themes fur
units. For money, the themé wreated by the authur's *stu
dents is the Pooh characters. Things in the unit are grouped
by skills (Poch's Sture, Eeyore's Restaurant, Kanga’s drill,

. ete.).

»

2. Folders: Each student has a folder for a unit. {t
can be made with 12X 18" construction paper folded in
half to be 12” X 9. A pocket 1s pussible by using larger
paper (fold the pucket up tefore fulding the paper in half).
The students keep thenr task card record papets and work-
sheets 1n the folder. A chart on the front allows the stu-

' EKC

»

~

dent to record what heshe did on a givea hay and the
teacher to comment.

~

—

hy S -

-

3. Task Card Record Paper: In the primary grades it
15 helpful 10 provide a record form for the students. This
form will have the same theme symbol as the cards (Pooh,
Eeyore, etc.). If there are varying levels of difficulty
(A, B, C) fur the cards, this level will be indicated. The
iecurd papet piovides numbeied blanks fur the student to

“recurd his/her snswers. Sush a record furm would help

older students in recording their answers if they are not
familiar with task cards and centers. .

4. dheel. Squdents need o know what activity they
are W du on a given day. Fur the author, the “wheel” does
this. Fur learming “centers’™ vr “stations,” students are
gioupe ! and each group has a colur. The fulders the stu-
dents use are volured. The “whecl™ has o laige outer cudde




e

S

and a small inner circle. The small arcle is divided: each
division represents a group and 1s colored accordingly. The

: large circle is divided; each division represents a “center™ or

"activity and has the theme symbol for that actmaty. Each
day the teacher rotates the inner wheel. in this way. stu-
dents rotate through the centers, and they know what task
they are to do each day. .

_coLoRED WHEEL

»

S. Groups: The groups can be formed 1n several way s

a. Four students: 1 *low,” 1 “hugh," 2 "average ™

b. Three students: 1 of each “level,” o1 all thiee
about the same skill-level.

-, . Two students. - . o
lt-heljs/fu keep simulardskill-fevel students together wiun
the student’s level will determune what tusks and.en

« actities and games he/she can du. Monvy b uch o pn
«Wanung: 1t 15 a challenge to the teacher 1o find matenat
easy encugh for the “lowest”, child and dsificult cavugh tor

- the “fughest” child. . .

It @ helpful to have low and hugh stadents togerine
when the lower-ones are apt fo encounter reading vrmath
skilis heyond their present level while duing a targer, muan
ngiul-fask ) '

- 6. Stordge Mo helptul to keep the sctitinzy tuor
unit togethier intunie place The studenss then know where

. the matend 15 - and wheee tooput st away It ness tosshs
tescher to Jhedk that eservitung o picpated s in ple.
for the day s activities. ) .

., 7 Muluple Gopres 1t lhéﬁgm e than wie Ly of
4 game or dedl sctivity, 1t helps i.i_m;kc eanl onu g adel-
ferent calor so that preces and casdstdsn't got mxed up

. X. Rules and Procedures Stwdends niecd 1o boow the

ey and procedutes for the activites The tegher aan

mizaduce cdch sclivity 1 g class mechog- bt only w4
towduce & Tow atems 1a one sessnen The vales or presedures
should ke explamed. the woiwaty shoold be demonetdianed,
amd students should deaass potentist predlont (B
meany can din this Jx'!s'-ﬂ"; 41 oqice? What shiges sic +ovs

N “-\w should 3t be phr oawan’ bost doapmd b e
partubar kil lovel 7

- .
”

»

<> TEMERER h
°°Q . :

.
9. Behaor The followany are 2 few bave “groend
rules™ for games g .
4. Anyone may piay (you can't exclude wmeons )
unléss the game's lumit has Deen reached) . .
b. Games wath dice {unless foam) must he pliyed en
the carpet or a piece of felt ’ .

y The pules x?:w.f
# ared yebotore the pant woatand

J Aliplavenhlpuiaup -

¢ Plavars must Reep the vones Tuw

AN plasey oould b Fand "hl';.\;,}ﬁhﬁ D1 wangy

firoge -

be soiinn g wnlos g attany weie
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Jmebar The L3 afw Lo hods o toand b plag o a tow
fgﬁ‘p;.n':;' NEREE (ISR, 1) ﬁl-; e :‘,;111 _:3‘& s broaws o
eecdt oty o out T omdagunatly Wbkt s tby doafrieg
conte g SO ooty then 0 Ceh e s D ey
st fossear oy i v @ e owend wdg g

satite whoar, e B kg
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muee e aumber ol Spaces you ivlivd). counung around /
the roume, and Boding msung oumbers e g peitein (10,
20,050, Lo RO e all geod wlivities

Another prerequissie o COURUDE Muney 15 o vuunt
ot multiples {start at 50 and count by §%: stast at 73
and gvant by 10%) The siudent will alse benslit Joom
changing the muluples as hesshe counts (25, 507 'ch.mgs
10 105 60, 70, 80" *change 10 §%* “85,‘3(:?5 iz}

»

Counting Money

-

Counting mongy s fun ¢nd excipng for studenuﬁ}%
author slarts by hawng them cuunt with ene denvmona
non {*We ke lubs of nwckels. How much money do we
huse“"‘x At fint, most students simply cuunt §, 10, 15,
X0, 35 .5 They often hind they lose theu place and mus
stast wver. Thus, they learn to make stacks of 10 pennses ot
10 mckels. Dimes, quarters, and halidul!us are. usu.ﬁ!)
stached i $1 00 pdes by the students, B} o asually best tu .
stagt wath penmes, micken, or dimes. Alter each of these
can - be done alone, two of these vaneties are muxed,
finally all thiee denwnunations are used. After pennes.
smckely. and dimes are mastered, the othey coms aze intey
dused, one of a nme, The following are 2 few actvities tor
COUNLNE MOnLY . .

ot I Guesstng Games The students should Ieam Ways

N

-

Q

ERIC

Aruitoxt provided by Eic:

1o make $1.00, $200, and so on. The author’s classs
enjoy ploymg guessing games: “Ten of mie make $1.00
Whe am 177 “You have seven of me. this s more than
S1 00, hut fess than $200. Who am 17 -

2 onds Monev Box. Mo impuaitant that students
sy st meney (nutplay money ) whide lzammng to cound
nuey  The suthor’s cles keeps muney 1o be counted m
Owls Money Box, Owl i one of the Poob wharadters, s
it e 3s oy the hox. The amount m Owl’s Money Bos

an Bosdants withe peanies, nickels, and/wr dimes, o
ks up T g the cxans snd cven dullar bilis. The totd
amaunt wdl start undes STOD and wenk up te wnerd
i Studentsecount Oal's money. When they have
vediid 1. they ohow the teacher bowe they connted at,
arp hor o ook the oosult and deatsses the presaes aath
the stapdents

»*

P

* 'Y

e e

{
X Shuw an Amounr Students need practicd am

wlpiting coam to show aspecifin afmaeunt (“Show me 37¢7)
Students will progress from showing e amaent sath any
wolis ey wans o us oo saifig the fonest Lo, the mot
CoIns nex quArIers, and su an.

Solitaire Drill Activities

These wre dnllt actvitiss for cun identification, cain,
equivalence, and counting money that can be done dlone.

1. The Feeldt Box (described under wom wentefica
ton) can be used by students wn th it uwn. .

2. The Sk Bex (desunbed snder coan Jdentifice
tiun} can dvo he done alone - .

3, hangas Puocket Chart This o osn exenvse 1ar com
cquivalome . Each pucket {ibrary ward pucnets) i given an
amnaunt {le, Se. 10s, e, etv ). Thice by fiveanch cards
have ihe same amuunls wn ihem o sevead differen: forms
{ dime’ 10z, $ 10, o patore of a dime’s tals ude, anuther
of a Jume’s heaus sade. ansthes of twe ankels, and so un),

j¢ 25«: 1.00

B ‘

The caids an marked on the Dok to match o code on die
pon et dot solfvomrecting A stadunt roes the wards ond
puts them i (e vl pucket One pockes iy marked
“Kanga’s Questiuns ™ A student plases cards helshe s on-
wire oheat here Wapmng I8 you mghe «oeral Kapga's
P el Chatts, mabe the csrds diterens woloas <o thef vach
vhaet™ Lards can be kept tugethue

& Poture Pazcle o g Boe This - oo delt tor caon
cgnivalence gndoor wanting oy Students work this
puzsle by matchmyg the cumns on the piolare square s the
totahy mv the Box To make o puzzle, cul twa pieces ¢f
rarttoad hogrd 1o it exactly m g box Gahosery B works
welly Divade the Do preces of railtoad bosnd intu squares -
st SR wni e Ghae wne inethe botium of the bax
Ohs the other puoce, plur o Prelwie the stidenrs will fike
Cut the prtuse mite the squaes you ngrhed On the bak
of vach picture sguac, stamp the value, wiite the st

-




v the comopunding square in the bux -be cureful 1o keep
the picture in the correct order. )

5. Mateh Box Dnlt- This 15 an exercise for counting
moeney. Tske 2 decoranve march box and cut raroad
buard vinps tv it i the box. On_one sde money 15
mctured (use the money stamps). 6n the Back of the cad.”
wite the correct tutal for the cains protured un the frons
The stedent must cuunt the mopey and check s ur her
answer apanst the answer on the back You can we &ith
ferent culons Dt rardroad board for the cards tu show feveds
ut difficulty . this will make the dnll st more students .

g | | 10¢
o

QI
: O

- front back

Other Drill Activities,
L3
U Heads-Tails Match (o 1dentification . Studens:
match discs with the beads and tuis tname o1 vatue in sisu
te uadl of the cans ug them. The can Se selfscunecting
by coding the hacks of the dises. . g

s thly ﬁ!nm:; Box {deanbed under coustting mon
&1 This wan Be welfvonecning it she students have sese
ta o caid with the gorpect total -

& Mazy Squares (Gunting mopesy  and  piaoblen.
wlvangd A 3N 2 iy is the easjest magre square to sk

ERIC

Aruitoxt provided by Eic:

Ter make one. ot pune soiall sguares and stamp the walies
rweded tor @ mage square uvn euach square {I¢ through Ye
wilf tutal 136, de-12¢ will totyl 2d¢, Z4¢-37e will tutsl 9Ye,
e ) Sipe ¢ yoy can make several duferent value totals (15e,
e, 99, orcl), it will help 1o mark the back wvheach
square with the total o be mude. In this way., o student can
be sure that histher pieces are conrect for the mage square
Fe/shie 1s atiemputig. «nd any misplaced squates can be re-
tumed to the comect puzale. To currcrly work a magic

arrdy so that the totalas the same in ol duectians (rows,

codurnns, and disgonals) , .

H 1 17 154
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Applicationy ’
! -

There are endiess ways 5 apph money 1o “red”
stuativas Moot are ton, relatiecly cusy o w2t ap, und -
vepemne. The quthor's students have fa fusonte appliza.
ton which are explamed i thes wecon Other “real™
studlions arg suggested ]

1. Faoh's Store: Pooh dwns the store in the author’s
ddassroom. Ir's 3 gracery store. To make one, first collect
grocery items {open cans and buxes from the hottom 1o
pieserve e (resh appraronce and the prce). Check that
each stem tor 3ouc store bas o price Jearly marked on it
and that dentical stems have the same prce. These grocery
goads should be displayed ir *departments * Cardhuard

*

hoxes waft be stacked. 8 bonkcaste can be used, or aspecial -

“store™ cun be built Onee you hase a store, wnite task
catds that ate st dan approprate Invel fi your students
(Warmng  Muke thom mwh caser than you think
fecessary ongishosling 5 3 commen problem | Sumple
cards " . )

- = e - = - -gommrecthe studentsshoald srrange the squarG mie a 3 X 3—

>




X .
r - ’ 2. Eevire's Restauraat. Eeyore’s Restaurant s & -
) GO TO POOHS STURE B-1 favonte with the author’s stadents. The restaurant provides
N K TS It !-. . - \.- ¥y & ¢
A How much dues 4 con of applesauce cost” gteat practce n reading a menu, cat gonzing fouds (break;
. w fast, beverage, dinner. etc.), 1dentilying cuns, totaling
Yo - S & ) e i » . . 1 1
B. Huw many dumes must you gwe Pouh tu dm;ums.w?n:l?s mweydr‘pakms change, and e;_en tipping
buy the cun of applesauce” and manners. All you need for 2 restaurant are a tew menus
trom a local restaurant, some play money, and some fask
- cards. Select a restaurant whose menu allows the pnces and
: menu skills you want for your students. Remeniber to keep
S i task-cardssmple.Sample task cards
&
- EEYORE'S RESTAURANT A3
What does Beverages mean”?
GO TC POOH'S STORE B4
5 A, What 15 the most expensive stem in e spice o
depariment” : .
P -
: B. Huw mach doeas ths stein eost”
€ You have 3200, How much chengs should
Ay pooive 1Y vaus huy this most expensne |
ttept i the ~prce depastment” '
Ar the stoge. students lewm to read pruces and Iehels r - 1
. o . », : Al AN 5
{hrand  product, =34¢, servinigs). They learn 1o categunze EEYORE'S K,EST‘\L‘R“\T B
grosety Dhe-lunts ate Jepartments. They work on counting : Poht wants panicabes (i honey 3 and o smalt (
- money Do v b vnough memey te huy egs’ Bk g it Wit sould Ba torad bill b |
) Ctach extra do yeu have ! How mach more money do you : ) . ’
need?” 1 They work wath conis ("What cuins vould you | )
i . e Pooh by pay tor the el What come Sbould Podki % bk bas ‘
se vou s vens change s Students can take imwenlon . !
work on wholewle ad eotail compariens, and study mark :
ng. v fiesd vt diaonsits bt btk buving, Thes on :
compay hand oames and sees tor the bett buy s Mudy |
.. g o s befis with peocery toitis g
i
. ’ H A
. F ,
- i Do Pondt v eipough sones
, é‘ faer hess broaktast!? R
\
' 5 ‘ N A el Ut edatinantt e i gond sondon e to the
<SR 1 WY e .
- Nt A alions gy §osssthle How bt oo didog
= o Jor olete, e g s reans o of g ind aoret OF Yo can
gt wite tiee auad husiso with g s Bidenl More, [oapoon
aale L oon onhier tordaae g projue b '
s . * *,
ERIC | "

-
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Problem Solving

1. Show ¢- Students use the coin stamps to
show different ways to make a given amount (such as 45¢).
A more advanced skill is to determine how many Jifferent”
. ways theze are to make-a value, -~

SHOW 22¢ {

75

to show values which are also written on cards (25¢, ete.)
to be uvsed in “calling.” The game can be simplitied by
making columns. “C™ (l¢-19¢), 0™ (20¢-39¢); “I"* (40e-
09¢), “N" (70¢-51.00). The call carus are then marked with
the lue letters. The ganie »s played like other bingo games.
2. Valug Bingo (counting money). For Value Bingo,

" each card s divided into 25 squares. Each square has a value

that can be made by a combination of three coin dice. The
call is made by rolling the dice.

-/

7/ :

2 Use — Cuins To Make ¢: Students
agamn show ways to make a gven value {such as 22¢).but
using a specified number of cons (such as 4 coins—-2 dimes
and 2 peanies; S coms - | dime and 2 nickels and 2 pennies.
ur 7 cums- cannut be denz). In making such a worksheet.
b ~uge to mchide vnes that can’t be done.

[sHow 22¢

USE & cotms

USE 8 COIMS

Games For Small Groups

Seme of the following games use coin dice. Com dice
aee sxeatdad team dice with pictures of each cun (penny.
nizkel, dime., quarter. and half-dollar) and duphcates of one
oif them. The dice cun he covered with clear Con-Tact paper
1o pratect gnd secure the pictus,

i. Gun Bmgo (counung money ) For Comn Bingo.
cach vard i divided mte 16 sgquaies. Comn stamps are sed

A
i

3¢|16¢] 27¢| 40¢| 5k¢

&8

254

36+

1¢

70%)

12¢

35¢

45¢

31

30¢

65¢

fREE
g0¢

60¢

P -

E‘ﬁ 52¢| 11¢] 594f 754| 15¢]

3. Dice Game: The object of this game is to earn the
must pulats by idendlying the total value of a roll of three
cuin dice, A player earns ene point if hefshe eorrectly gives
the total of his/her roll. An opponent eams two points it
hefshe discovers a player’s.error and mives the correct
value: Play totates! The l‘ust\playcr to reach 12 points, or
the person wath the most points when time is called, is the

® '<‘%Ei' issiéi

QT 2
4. Tie-Tac-Toew This game 1s played with twe coin
dicz and ae te-tac-toe board fwith amounts that can be

- C

0

!

N

Xe)
0

Oo
00

00O
<§3C)’

o00jpaloo]| ©
! o] o o
" o {00 |O |2°
8] o0
OO o100
254 0|9 |0 ©

S

2¢ | 30¢ | 10¢

55¢ | 50¢ | 35¢ |

20¢ | 51¢ | 6¢ |

35¢ | 75¢| 60¢ . 1

15¢ | 114 | 26¢ o

75¢ | 20¢ |'41.00 |
|
|
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made with the two dice wntien in the squares). The game 1»
t2ster 1 (WO aniounts dre given on cach square, however,
once the square 15 wvered, 1t can’t be used agan. Each
player needs murkers (different colurs). A player rolls the
.~ two Jice and gives the total. If he/she 1s corzect, hefshe
covers the value on the board. [f the value 1sn’t-on the
board, if the valueshds already been covered, or 1f the player
declares the wrong total, the player loses that turn. Play
alternates unti! someone makes a tic-tac-toe or until a

Jdice. At the same time, each team rolls their dice and deter-
mines the totdl value. Rotating arvund the room, one per-
son from each team gives his/her team’s roll and total (*“We
rolled vne Quarter, uvie half-dollar, and one dime" the
tutal 15 85¢.7). After each team has declared its totals, two
points ar¢ awarded to the team with the highest total-and
twu pulnts are awarded to the team with the lowest total

v

“cat’s” ganie’is called. ) .

S. Cards: Use the coin stamps. Make a series of
books—four cards with the same valué (in different forms):
You will need 10-13 books to make a deck. Now, with this
deck you ozn play several games. Here are a few suggestigns:

a. “Authors” Style: Deal six cards to each player.
Player A-asks for a value he/she_has (Do you have
50¢?"). Other players must give Player A the value
‘hefshe asked for. If Player A receives the value he/she
wanted. hesshe asks again. If no one has the value, the
player draws a cerd and this ends the turn. The vbject
15 to make buuks of tour cards with the same value.
The winner 1s the person with the most bovks when
one playzr is out of cards. .

' b. “War™ Style: Deal all the cards. Each play-

er places lussher cards 1n a stack. Each player turns

) . over a card. The person with the hughest value takes

. all the “up” cards. In ~ase of a g for highest value,

there 1s a war. For thss, the p!aSers mvolved place

two cards face down and.then turn one card face up.

The person with the highest value on the new *“up™

card wins the round. Play continues until someone 1s

out of ¢ards. The winner 1s the player with the most
cands.

¢. Rummy: Deal seven cards. This game 1s played
like Rummy. Books are made wit three or more
cards of the same value, or three or'more cards that
total either 75¢ or S1.00. Players altemate turns.
They may pick up the top card from erdier the dis-
card pile or the draw pile. A player ends his/her turn
by tiscarding one card. The winner 1s the first person
to use ali his/her cards 1n books.

. Games for Large Groups

1. Bingo. Either Com or V'aluc-éﬁ;ggi_ags:rlﬁal "
small group games) may be nlayed by a large group. You'l
need envugh bingo buards su that everyone'has 4 buard and
markers to cover the called values,

2. Table Dice Game (wounting money). Fuor this
game, each team (table of 3-4 students) needs three comn

Q

LRIC

@19

—| ®|%

®|9 :

If there 1s 4 tie, each téam involved earns the points (they
don’t play 1t uft ur share the puints). Play continues as long
as time pernits. Time can be saved by having each team
write and display ¢ total on an individual chalkboard
(this eliminates the declaring time). .

3. How Many Ways Can We Make _* ¢ (problem
solving and counting money). For this activity it helps to
have coins and/or overhead coin pictures. The objet is to
determune all the coin combinations to make a given value
(such as 45¢) Students take turns suggesting and/or show-
ing a way to make the given value. Enceurage Students to
lovk for patterns or strategies (such as starting with all
peanies and working ug). It can be a game with each team
giving combinations. A correct combination is | poimnt, a
repeat is 0, and an incorrect combination is -1 point. A
team earns 2 points if they correctly say that there are no
more combinatiotis. -

4. 20 Questions (problem solving and counting mon
ey ). This activity s a faverite one in the author’s classroom.
You ill need a supply of coins. The object is to determine
the exact coins and the total value of the coins (1-10 coins)
that the leader is holding. The leader secretly selects 1 tos10
coins. Hefshe announces how many coins he/she is holding.
The players ask questions ihat the leader can answer with
yes or no (Do you have two or more pennies? Do any of

_your coins have a value greater than 25¢? Do you have
ither 0 or | nickels?”). Questioning continues until some-

one can guess the total value. That person becomes thenew
leader. '

The 20 Quc:!iunstx\,ti'vity «an be simplified by writing
the coins on the board as they are determineg (write “two
pennies” when 4 questioner has Jetermined 'this informa-
tionr). It wan also be simplified by showing the coins as they




are determuned. When s found that there are two penmnies,
the leader places the two pennies un the fluur, a table, v
an overhead. 20 Questions becomes mure challenging by
keepmg a tally of the questions. If the value sn't detes-

mined within 20 questions, the leader selects,new coms
and the game starts over.

» CONCLUSION ‘

77

watt Miake these fur g smmum finascal avestinent and use
readily available matenals. It tahes tine o develop the
matetial, but of you laminate 1t i protect it with clear
Con Tavt paper. your gamies and tash cards will last several
yean. Con stamps (there are o heads st and o twls set) are
available through vanous commercial outlets, These stamps
are worth their cost; you'll find yoursell usmg them over

and over agam, Your students will also enjoy using the comn
stamps.

Money 13 an enjoyable unit for students. It is a goud
topic for introduging your class to activities and games. You

I
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As you develop andfor expad your money unit,

*oyoull fund cne activaty wspues anuthe: . Guud luck and

have tun’ 3
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SOME METRIC GAMES AND ACTIVITIES

by Nancy Eure and Curtiss Wall

These metric ganes are great for elementary and
junior high students. They have been tested and re-
fined: in a fourth grade classroom__Nancy Eure &

o

Q

Aruitoxt provided by Eic:

with the ‘Newport News Fublic Schuols, Curtiss

ERIC

- Wall with Old Doniinton University

< N 5

“aake a Meter” (converts within the metrie system)

Materials: -A gamvebuard for each playes consstng of 3
4 X § array of squares {Figure 1), a set of cands o a sie

Cthat will it m the squaces oo the 4 X 5 array) for euch

plaver with tfee fullowing wntten on them. |

208w 300 mm 80 cm P dm
WH) mm 30m 7dm S dm
S0cem 706 ; 4 dm HIG mm
HDem % dm o mm 90 cm

+ tdm 40em Mo mm Sdm

Procedures EXh student takes 3 et o} cands and atrsnges
them fuce up on his ot hee buand  Players then exchinge
buoards Each player m tam moves one caed homizontally
vertiealtly, or dagonally oue space so that cards in adfoimng.
2quares tofat one meter The plagex then removes the wirds
totaling vne metes fran the gamehoard. Each player makes
wnly une move pee tom, regasdless of whatheche or she cun
remuove cards from the bawrd  Cards cannot be placed on

f’*xguw i

v X \
.
* -

seupred squares. The Finst player to femove all of Bk or
ket cards from she gameboard 1 the winne )

in the event that, on the st ture, o glaver Canmt
make a meter, he or she may snterchange anv twa cards on
the board as fus or Trer tum

This game may be adapted to mes oF wapacty by
changing the umt of measuremens to gam or liter

A sundlar activity may he found in Mathematics
Laboratories. 130 Actititos ovd Games for Elomentary
Sehols, FRIC Intormateg Anatyse Conter b Scienwe,
Muthesistins, and kaugonmentsd Bdogon. p A1 g

~Metrie Bamnyand™ tmeasures $o ths acanst contimeter)

Marenals One die Jybrled 10, a ditorent woleiend Jup byt
ead phyve, cady s descbed Melow, < womehoard s
gictured m biguee I papor fastengn, Staps o taghsard
5 o 19 o, 1S m, Mo, 28 um sad Bem b with
fuusdee putthivsd st ekt end ) s deveabed brlow

Lt Cands feverol call Som o 1 Yo, 2o,
25 ap, Won

Bumber
Light 3cm bassrde”
Twelve 25cm Thoanls” .
Sixteen o ik
Sextecit 1 8am hugnds”
Enghoen 10om “huoards” ,
Sixteen S<a Chogd:” o
Chaace Cands
{ T of e ki) .
Yam get o Joen tom the ek Bk on .““M/ﬁ,m@;

card.
Yous gt a tas gefued Pok nae foabeocarnd




s | Flamter] Chanos flusheet Luster | {has ¢ v e
Lombee ’ fambee
el S Qurel
Lty Lasenbgy
R e | b
v ruvsnammcn
. —
Charee Bt | Lagn e R o PRt ] Boetar Qi

Fagunte 2

Yow pgtghibon ol osaf Debalpvos Prk g bafobor
nard

Yo whered swentws Beamt gk woide Pk e
Yoty s ‘ -

Yosr eot od danchise se boomte franp ot Ty
wapt b dealp Pok twe baborseds

Your et piuom s s Pk Fao Junbet o asde

Fhes I ol et bedeeire Jore Prok oo Dby

E

x gi:’,’.
The Fonfeo sd os bswag 5 b Pk e Fusibei
FETE 2t -

110 TP SN Y |

ol wee b pom Yoo Bowpour sy G poos o

Tgorvby '

Theer s w2 b sneue 3 Foevd? Buogioan g ot
Youerand £ § e one pren N
bir s o fFer budbi Lesey Fover vapt toin
friv g anmy Doos e triin
| LN TR necy Sap af .
Prowedure Yo% plover 2 do v Jhap il pleacssr o S.!'ﬁ;
P avers vi yare ol the e ed Mo e weats vopahied o)
e B aptosr Lade on v apre mghod Dymber te v
e gk s v Pysher . of and Ghee o e gd el BT (Bipy
oot sers Heoo o oo the THo ads” kg cbhes warhothe
foberire. suf B s 6 bonfd g B el the By et
Sovdugte By praact eads orn oy Spe o gl T W T

-
G it srbagrt wand ond o what the Gud o siy
. - -

-f}::f “yignd tardy S :;_.;‘:‘s;:i;:-‘ e Sy fb’;’\ -grg:'gmamj's Yi{»‘j
£3 ?3\_._ -t irpizgewy ey -8 3 4

batny s d daduade o ole dguiies

Aruitoxt provided by Eic:

.
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*Rave the Rahbit” tmeaanms to the negredd contimetets
Materels Laghoond 3N cards copbmieice saler tubicns b
ek player, sheet o e fite Jarge ernmeh 1wt Baghodid,
fteuse ponel )

Progedure Diave 8 taee vontse iy vaaons line segitent
Iragttin 45 piotored in Figoe L Mok waeds ae spdrcated

4 Lo e

1 Free tu
10 Go bad™ e Pany Ho 1he grovsms unm)
30 Go forsard X coatimeters

Stufeitts Lake tos dawinyg sardy cod movag oy doveted,
The girst ti 1o e tanads v fhe wivane

-

XXX 4

§ s}

"R Barkibe

Hetne 1o bond i o 1 ot e oo b, 4 doin

-

Asrzricte. Sarvrds, T n s et He Sstinganme
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} b Gy LR &
L3 M “’-‘d’l?}!: yot stk
Temperature of huuling water of butter
e 109 grams
Norred hods tempeatodg Thicknies o 4 st sl
YN e breud
Speed Tumer ont o waprke 1cm
W xmih tleight of 3 dur
Mo deght st US doffae - Y metets
ity Ruom femperin,
t gram : e
Spread bt gt 4 oowst 2ot Theckneas of & dony
4 kra 'k ¥ roen
Bt of Tlip Cesgnbatsren ) Weoight ot Mis Mtz
’ L] T

Nty Vhoogases sy b plated oo xoenuntnbiod et fy
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mum.mg; the Ei Brgled < ad

“Rewst gs?g;s tunes ppInpas wnils of meaaure)

Matersd
et o,

iy (& witishe ud & P tafied i !w;ﬁz?& & !en vl
ol weth Fiw Yobraadng wilfluni o she e

| A0 Sy 2050 | QUTRYE T o
Sl Y Brophit o4 o
bc- . 5 R X
[ VERYILE (TTER Fhore o 1 THae ((“ Wretd o

Ef Hertte 0l Wiy A it ¢

Wondern § e sd afesp Beec ot Thee

¥ed Fhepe .yi" SIS LPRY) ’ | B RIS I

‘A’i“ T I e oot Mg
= 4 Yk l"’!;.j!? ot} Zenrity
§ e [ARYSRES RETI Cap
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mete FE4M Jurer Rram
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eter © fram Trter bomerer
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fowe metet Rran e
b U WSN—
Eggure § :
£
Package of sogst Lengthotrom Gudsweght
Laguid medwome Widtho ot zoom Steak
Lequid dc!cx*gcm

Procedure Bach playes 1 Nun gamvhugnd \humc the
cateds and by them dace Jown. Each student i rum drawes
the top ward and covers the Gppropnate ums of measuce on
B o1 het hoand with 2 Jdap. The finst student to get fourm
¥ tow, volumn, or dfagonal s the winner.

Anuther approach  ths kil may e Jound m
Fun aud Ganns with Memnos, Prentice Hatt Jdegrmng Syv
s, I, p 88 »

“Pewzee™ (measures to the nearest centimeter)

Matertals A pamihuard as pxuuud m Figure &, & marker
bt each playei, oards wath protsan wi figares to ber
neasuisd :

Frowe &

LT
L]

3 B e s




»

Pragedure. The reacher shoubd begin by making o set ot

. "ﬁ\ tom flsgeane protutes of protures from ald wudk
buoks, To Jundy which dimension s te be estimated, the
teachor shauld mark a hne on the card mdicating Loe das
tamee to be estimated. Each player puts his or het marke-

" at the buttom ol the gameboard Players in turn pick a card

-

4

L
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aid estunate the length ot the figure i centimeters, The

“number of centimeters they aie away liom th actual

fength ot the figurs & the number of spaces that they must
advance toward the witch, The mel is thie student who
manages 1o sty away tiom dk witch tor the longest
time.
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I CONCENTRATIGN IN THE CLASSROOM

by Robert McGinity, Jane Swafford, and John Vari Beynen

The game “‘Concentration” is familiar to most stu- Co
dents. Little class time needs to be spent on the

rules of the game, and, therefore, more can be

spent on drill or reinforcement. This article sug-

gests an inexpensive.° yet effective way ro make
“Concentration” a whole class activity. The au-

thors are all affiliated with Northern Michigan Uni-

' versity. )

will bé scen in an upright position. When two cards match,
they can be removed-from the board and put in the pile of

+  the jateteam. T -, 4.3 ~
th appropnate.te m. . C/«,

- L

Teachers are always on the lookout for motivationgl
activities to suppiement their-aormal-klassroom routine.
In ad@ition to the mgtivational aspéct, i is more-important
that the activity profide the students witli some type of in-
struction—i.e., concépt - formation, drill, reinforcement,
remediation, etc. Onf’such activity that fits these require-
ments is the game of,!'Guricentration.” Most students are
familiar with thig gqme{\sc the amount of explanation \ -
needed is minimal. ’I‘he'-"wqay students normally play the
game is to use an ordinary, deck of playing cards with the
cards spread out face down-ip front of them. The number
of players can vary from 10,6, The first person chooses
’ two cards and turns them face up; if the two cards match

(toth Kings, both 7’s, etc.). then the peizon keeps that pair .
of cards. If the cards do not match, then-the-cdrds are re- :
tumned face down to their original positior” Thé*second
perSon then chooses two cards and turns them-{ace up, and
the play proceeds until all of the cards have been matched.
The player with the most pairs of cards is‘the winner.

You ¢an alter the vame of “Concentration” to fit
your needs. First, make . set of cards from tagboard or
suntlar material. 3 you want your students to play at their
desks. niuke the cards about the size of ordinary playing
cards. i you want the game to be a whole-class activity
(one side of the room against the other), use two sets of
cards about 10,em X 15 cm- (47X ndex cards work

* well). Prepate one set of cardsas the p | g deck. Number
the second set of cards ! thfough #1, where » is the numbes
of cards.in (lfe playing deck. Shufflesth playing deck ‘and

— O
D) 1o [

5y o [0
5 [

am]

m

9]

o e

Figure 1

. . .

The number of cards needed will vary, depending on
what version of “*Concentration” you use. usually between
12 and 36 cards 1s sutticient. Once the numbered cards have
been made, you can mvent many different garties for your
classroom. The ying include- some vt-the many varia-
tionis we have seen: )

1. To make an adéditi

game, on one card write two
addends such as % + 3, and on the match card
write the sum S. Ifor multiplication, on one card

ERI

Aruitoxt provided by Eic:
N

/-

then chip a playing card upside down to the back of each
numbered card. Tupe the cards to the chalkboard as shown
in Figure' 1. It the cards are taped as shown, tlien all you
need to do is raise the cards up as the numbers are called
oul. Remember to clip the playing card.upside down so that
when the number card is raised, the hidden playing card

write-two factors fuch as-2 X.3,:and_gn the match
card the product . Similarly. cards can be made
for subtraction-ang division facts.

2. For number recOgnition, on one card write<the
numeral 6, and on the match card use 6 dots or
- the word six. ’

v 2
e
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Aruitoxt provided by Eic:
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3. On one card write the name of a geometric {igure,
and on the match card draw the geometric figure.

4. On one card write a fraction, and on the inaich
card irite an equivalent fraction, an equivalent
decimal, or an equivalent percentage, or draw a
picture of the original fraction. .

5, On one card write a missing addend sentence such
as 3+#[J=8, and on the match card write the
missing addend. Or write a missing factor sentence
such as[_1X 7 = 56, and on the match card write
the missing factor.

]

A\

<

s

0. On one card wite an andicate syuate toot such ay
49, and eon the match card the oot 7, ur ux a
perfect square hike 25, and on the match card $2.

7. On one card wite one hall’ of an even number
such as 12 X 42, %2 X 80, "2 X i6,ete., and vn the
match card write the answer. Odd numbers can
also be used. ,

8. On one card wate a metine unst such as 1000
metres, and un the mateh card wute an equisalent
hke 1 kilometre, or yse English units and then
equivalents.




‘ _GAMES AND ACTIVITIES WITH CARDS S
‘ by Donald L. Zalewski o T .

-

Thes series wof card games, designed for jumer agd -

sewinr hugh level students, uses regulur playvsng

cards . Varinens are provided for cach game 5 .
keep éven the strongest math strdents.c hulfeoged

-
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Wi sgny as o §h
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vdues Ace = L, Deyce= 2, Teey =3 J=11.Q=12 . ) i i o
K = 13 The vhject of 2ach game rv fo wupiuee e arie Bengfion b Lt ed dand gt vniativ ddlus et
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Varanions 3 -Use the wod candy o reprasent negatne
. Yalues. Then a red § gnd an algebra card
*3x - 37 would pmduce ascore of 24-5)-3
ot -13. But 3 - 26" would produce 3 scord’
of 3-2¢ ﬂux l"
2, In case of ues for hugh, ihe first pctsun ta

face-up cards. »
3. 1f the person with the hugh score announces
fus or her score incerrectly, the first person
&, 10 correct the error gets to ke the fice-up
& ' cards

Exira Note—Vasidtions on mtch Some of the “War”

\g:mu» win develop lugher level skills of working with

fractiuns and decimals by maing separate decks of fraction
cards and deaimal cards You could evert make percentage
cards. (See sample cards ) Each deck can by used separately
& the games are played, ur you can mix any combination
of the decks, Thus, in “Numgro,” players could eyl up
companng 34 (o 307 to 0.7 to deards which person had

the ighest value.

“Equals™

’ 7
For 1w te four play2es 4
Skils. Combnning whole numbefs through the bave opdta
trens

Godl. To uxmbme lhs, wi‘ﬂe of your cards by adding. :?‘

HAracting, multpiying, dividing, or any combinatton thesol

to prasduce a gven value .

Materals: A regular deck ot cards (wath the tsce cards
removed ttyou wish o keep -alues smalh)

< Drrectione 1. bach plaver 1 dealt four cards and then one
ard from the dSck s put face up i the
muddle .
. kach player atte T Sind a combination
. " of all f%&m A her foas vards to maich the,
vatue i the omddle. For example, st a playes
hus 2, 407, 9nd 9, und the gl tumed up
it the mfddh“ i 10, the player cuuld sl
Hihy @ 7 A2 X 4 I a5 came upn the
- pataddle, the pLB‘}u vould niake ot wath (0 4 7)
S04 .
Y The bt poranade pudch the hae-up cgeds
: vattte s explain fowy Befshe ot the value
s It varrect, the proon gt b fake | ITTTR T

’ )

¥

announce his or her score concetly gets the

. 4

. o

four cards and the fuce-up card and put
thent m 2 “wmniag” pile. Then the player
_ tukes four new cards from the dcck amd tuins
“up « rew ward n the muddle, Pl.w continues
2 helure. -
4 You s may challenge another ,:la)kx S wmbx
: nation. If fou are correct, you get the' other _

X phyex s four cards for your “mqmng,s pile.

. If you are weong, you must ng‘.ihxm or her
yous four cards for his or her “winnngs"
pile*

$. {f no une can makc a combanatien to equal
the center card, 3 now center card 15 wimed
up ' ,
6. The game eads when hese ate not enough
cardsteft wn the deck (o give a player 3 new
i hand and 3, face-up card (in other words,
. there have %o be at feast five cards). The
whiner 15 the player with the most Cards in
his or her “wipamps” pile,

Varaatior 1. You mighs have cach player use only thn’:e‘

Y.+ cards. or you could use more than four e
cards, But six or seven curds makes the game
too dragged out snd discourages using muln-
plicationund  dwasgon,  (Caloulatuny would
help though )

’

“pel.-50"

For two players,

%

Skitls; Méntal addiion of uitegers Strategy

Gaal: To mski: 4 sum as cline to (ot equal el 50 as
pussible so™ that your oppuonent «épnot pla\ wzlhmn

making the sum mose than 50. P

Materiols: A deck of playmg cards, (You can remove face
cardy 1f you wih otherwise, 3~ B, Q' 12.K=13)

The dealer gives cad: player three cards.

. The nondealing player starts by Laymg duwn
4 card face up, announcing ity value, and
takuig 4 new card from the deck. The dealer
plays o Cand, snmosunices x/!,:c sums of the two
cards, and diaws a new card. Then the non:
dudler Lays downganithier sard, annotnges
the s of the theve cards, and diaws anew

l*m'qmm l

P witd  Play  contmues gnhl o player ane
wontees o sm o thah o equad to 50 amd
- -
L v
ot ¥ 4 o

¥
- P
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the wihier Playet cunnat add on gouther card
withuyt making the sum exceed S0, The Tav
persun 1o make a play tukes it the face-up
.ty and puts them in b or her “winnngs”
pile. The wiher penon starts a new round

3. The game ends when' the players run out of
cards. The las. penop to play a card gets the
last face.up pile

4. The winner 15 the player with the mostards
in his or her “winnings™ pile.

Farfations: | Mure stralegy can be applied of mere cards
are dealt to eachi-player.

Let the red cards have negative values.

Play up 1 75 or 160,

w oty

Sampie Play: Oppa.ent p!éys 10; announces “ten " Dealer
plays 91 annuunces “mnetzen.” Oppunent plays 3 (3= HY;
announces “thrty.” Dealer plays 7. announces “toirty-
seyen "» Oppunent plays 6; announces “lort, dhree.” Dealer
plays 3, wnneunies “forty-seven © Opponent plays 1.
ennounces “forty-nine © The dealer only has 2, B, und #
Teft i bus or her hand, so she/he can’t play. The upponent
1akes the ¢ards and puts tiem in his or her “wining”
pile The dealer starts a now round by putting out esther the
2 or one of the 8%, (Obsuandy . 1t would be betier 1o keep
the 2 for later )

“Ma(chsum’;

ES

For two o five plavers
Skills: Mental addition of mtegen. Strategy.

) .
Goal: Use a cand in your hand to equal the sum of two
maore cards on the board. -

Materialgf A deck of playmig <ards Let the ted cands m,Lc
negaive values .o

Directions: | The deates gives cach player four tards

. dsa puts four cards fuce up on the tuble.

* 2 The first player tnes to find mve fards jun

the fably whse wm 1s-equal te one card in

aus or her kand. 1 he/she can make 3 match.

hedshe lays down the cand, <tutes the sim,

and puts the three cads mvolbed ol a
“hnnings” pile .

It « player cantot muke a match, hiehy

wrds onie curd by plazing ot Lace up
thee other Surds on the tbde

o

-
with

4 Obviowsdy, there wdl not always be four
catds on the teble. It ne one can, find 2
outch, and simply discwds, there may be
mote thatt beur. If someone makes 3 matchs.
there may be ks than tour. IF there is one
ward or Zera cutd- on the table, a player
cannet make & match and must decand one
vard. .

_ Py proceeds wath ek pg!:.u/: erther mak-
ng a match or discarding unot they have no
cards Jeft m therr hands. Then four more
cards are dealt 1o cach player, but no addr-
tengd cards are put inte the middle, A new

oy

person starts this second reund by trying to

make 3 mitch Just s in the tirst round.

o, The game ends when all the cards i the
desk have been used up. (On the last round
of deahng, each player may not get four
cards.d The winner is the person with the
most cards m his o bes Uwsnmngs™ pile

Sample Flay. Player A nas JH. 7D, 08, 38 Faeup cads
are XC, KC, SH. 2D. Playes A can make o« maweh witn oS
1#63 vqual br 8C (#8) and 2D D) Player A could ahwe
match 7D -7y with SH -5y und 2D (23, but hephe cannor,
ke Bl mratches v wnie tound ,

Flaver B has QS, 98, 3H, i€ Faceup cards ae RO
and SH. Altheagh KT (+13) 15 equal to QS (125 and IC
1), player B« nnot use twa cards from his of her hand
to maich one card on the board  Theretore, plaver B must
discard ope cardd trom o or hey hax‘xd.

Variation- 1. Let one card from o players hand mutch

' more thon two cands For cxample, in the
Sample Play above, player A could wse 6§
0}t mmatch KC (+13), SH ¢5), und
; DY )

f

“Integer 217
-

For two o g players

Skills. Mental addioan ot mtegers Stategy

" Gual. To be the payer clivest to 21 ponts or <21 ponts,

Materigls: A tegular deck of eards Lot e ted cazds have
togative valies, Kceln Lot 1HEE on 133

Iirecttons + Fhe deales gas v wand down and ane ind
toe up fu eacdoplayer.
3 Bach player v goven the uppostanmty o take

o

-
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gxtra cards {face up) i she/he doew not think
the sum % close envugh o 21 o1 221 to bedt
al the uther players {w all the players can
play to heat the dealer). However, a player
can.take a maxunum of fouy exira curds.

. The winnee 15 "he peron closest o 2 or

to 21

Sample Hay Player A has KC, 3H (equal to +10) Takes
another card. 75, Mow has +17. Doesa’™t want more cards

Player B hus 9D, 8H (equal to -17). Does not tdke
mure cards. They wauld be tied o wanaers if no other play
et gets cluser W 21 or <21 You cun gu over 21 or fuwer
than 21 -1e . 33 beats 17--ur you cin have anyone »ho
goos Feyudd thase salues go “bust ™

Vudation: }

L’\se another number Ul 4 dore ur 1D 4
l!:.‘:\mge: numher

\
\

“Maximo-500"

Bt twsr b buanr plaves-

Skills: Operarons with 21y

r v
Goal Tomake the laresst nisable value with yoat cards

Matersals A deck of wards, Lat the rod curds hasd pegatne
walugn. Paper to Keep seute o

Directtons; 1 Each player o deadt three cards.

Van'a!mns‘

19

o

[PV A

The pleyers then try 1o maxe the largast

posstble  volue with any combinstion of

adding, subtias tng. mulitolying, or dwidtng.

For example '

a oH, 78, 2D would produce (-6) X(¥1) X
{<2) =84,

b 68, TH, 2C could only produce (#6) X

(2 X (-7) = §, but & [24-7)] makes 54.

6D, 7H, 2H would produce (-6 + )

-7) = 50.

g

. kach player expluns and records hns wr her

score for the round, then s dealt three new
cdrds. tOld cards aie dncarded.}

. Yuou can challenge « persen 1t you think she/

he did not compuie correctly or did not
ftnd the maximum number of pents. If you
are night. you get fus or her pomts. If you
are wrong, the persun you challenged gets
yullf points.

. Atrer esch round, each player adds his ot her

wore to the previous total. The discards are’
reshusfled when the deck s ustd up.

. The game ends when someone reaches o

total of 00 or when a time himit 15 reached.

Use a fraction or decinng: deck ’
Use muge than three cands

Play “Minsmo™. Try to muke the least num-
ber ot puints. The fist gne to reach -500 s
the wanpet. | - T
Play te moie of fess than 500

~

Y.




PRIME FACTOR GAME

: by Marion T. barr

The following is an example of one of the many R

card games used in the general mathematics clgsses

in West High School, Mankato, Minnesota. “Stu-

dents play games, cards, and enguge in gctivuics

that make class fun, heace students want 1o come

to class.” This was originally written as part of an .

- article for the Saskatchewan Math Teachers Soci- . /
etv, Fall 1977, .

L]
H

Cards znd games shuuld be fun and should remturce ~ ~N N .
3 concept that has been taught. Most teachers find that 10 5 2
students Jearn the rules for cards and games very rapidly,
witle haung difficulty with simple, basic concepts in - Factor Factor Fuctor
mathematics. The answer 15 that the student i3 motvated . : .
. 1o learn the sules for cards because 1t is more relevant at Game Game / Game l
this-time than learming about mathematics. ' ! ) :
! A typical card game that reinforces 3 concept 1s the ) 01 g ;‘J ‘.
“Prme Factor Game * The deck consists of several fuctor \ s — \
able numbers und therr prime factors. The teacher selects Figure | ' !
15 or 20 fxctorable numbers and therr grime factors. The -
numbers are placed on individual blark playing cards, Bach 4
card 1s made as shown m Figuee 1.
_ The object of the game 15 to obtain a buok of cards
 conasting wt a factonable numbét and its pome faciors. An
exampie would be Figure 1 - 10, 3.and 2. This boox 1s then
laid down ont the table. The basic rules of “Rummy™ ate

hand. Each player plays in turn wround the table. drawing,
fayng-down, andfor discerding. Thewinnergetsapomtdor
each buok and the losers a paint aganst fer each card left
n theit hunds.

used. Seven cards are dealt to each player:, the remaning Vortation: Muke o deck with just facton of numben
cards are put mto the center of the table face down, with
une up a4 discand or teseene mle. A playee must discard, Students need 1o achiese suceess Cards, games, and .
exw )t un the find hand The fist player to lay down il puezles are one of the ways to dduese dinsucees. Kids,
“ b vz her cards wany  Discarding 15 optional o the linst cards, and games can spell succns.
) 6’ ' / 4 * v
p .
. . N
’ ’ ) u e -
X o . . o »
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VARIETY IS THE SPICE OF. . .A GAMEBOARD?

-

’

by Bettye C. Hall

Qames, like manipulatives, are appropriate for stu-
depts of all ‘grade’ levels. The gameboard that fo!-
lolvs can be used with skill cards ro reinforce what-
-ever concepts the teachcr (or students) choose(s).
The autior is an Instructional Specialist with the

Houston Independent School District.

»
~t

w

. ~
‘ . . |
N . .
: , 1es, ¢« gameboard. One of the most §ﬁc~.essful activy set with tinumial squares, a set with the difference of two
ttes to use with high s»huul;siudcms 15 a-game played un a squares, a set with tnnumials that are not squares, a set
gamebuard that reinforees the cunept(s) presented in class. with polynumials that factor by grouping, and a-set with
Any set of problems that would normaliy-be presented-+n the-difference of twou cubes. At the-end-of the unit a review
dnl! sheet furm can be used with the gamebuard. The-vst_ . set fur factunng could be made by taking sume carids frum
standing feature of the acuvity s its flexibiiity. Once the each ol the sets above. A list of cuncepts fur skill cerds can
gameboard 15 constructed, it can be used over and over, be found at the end of this discussion.
vnly the skil cards are changed to alter the concept tu The gamebuard 1s designed on a letter-size file folder
reinforce. R . for easv storage. Stationery stores carry file-folders in-many
Here 15 hua t works. Fur every four students you™ wlurs. A wvanety of colors makes ‘the gameboards more
need vne gamebuard, four game pieces, une Jdie, and a set atiiactive. Tu cunstiuct a gamebuard, chouse a file folder
of skill cards. The gamebvard and the skall cards cai be and mahe the playing spases using vircular vt rectangular ‘
made by._the students. saving the teacher a great deal of stick-un labels. These need to be atleast 2 to 3 centimetres
ume. The idtes fur playing the game are as fulluws. (1} the wide su that alternate directions wan be casily wntten
student draws a sKilt tud, wotks ‘the problem.-and checks instde the space. As you stick the labels un the file folder,
_ his orher sulution wath the solutiun un the back of the skili make @ winding path and have at Jeast une loup as a detour
) ward. (2) f the sulution is Lurrect, shesbg tusses the die and path (sce Figure 1). Use at least 30 labels the more you
. Moves the numbec of spaces ndieated if the sufution 1 use, the lunger the game. After all the labels are in place,
wrung, sheLe loses his ur her tum, (3) when a player lands begin marking the spaces with the alternate directions, If
on a space where these are addinonal directivns written, you-use 35 urcles and a detour similar to the l"us(r&llundn
, sheshe mus! follow thuse disections, (4) the first person to Figure 1, the spaves can be marked as follows.
/ wach the “Winner” circle wins the game. T
The skill cards are the heart of the activity. Each Space Number Comment
gameboard must have 1its own set of skill cards {30 to 40
are suffictent). The cards can be made so that all-students 1 Start
are working on the same set of problems, or so that each -3 Move-ahead one space
_ group vt four 13 working on the same conicept but.at differ- 5 Detour (sce Figure 2)
ent fevels of difficulty. Each card has a questioor one E Take an extra turn
wie and the answer on the back-e.g.. a gegmetry term on 7 Lase one tum .
the front and the defintion on the back, & quadratic LU Move back offe space '
equaton on the tront and the roots on the back, an 13 Hop shead two spaces
mproper fracuon on_the front and the equivatent mixed 1o Go back four spuces ‘;
nember on the duck. The possibilities are unlintited. 1f the 15 Take an extra tum |
unyt bang ~tudied is factonng, each classroom set of cards R Sktp ahead (irree spaces
could wontdin 2 speafic type of factonny pattern-ie.. a 27 ’ Move back twe spaces
’ Q . [
+ ERIC - . “
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Space Number

i s e
)y tod e

Comment

Jump ahead one space
Exact throw to win
- Winner

rye

~ SKILL

(\~(‘ ARDS

Figure 1

Q

A Tex: provided by ERIC

ERIC

ertnose =

The spaves that do nat contain altemate directuos can be
numbered or left blunk. When writug sltemate disections,
oe sur¢ that they do not counterect each other ¢ g, *Move
ahead two spuces™ should not Lind you on @ space mazked
“Lose one tum.” Murk 3 space on the hoard for the skl
cards (see Figure 1), To keep students trom working shead,
the vards should be gn an envelupe aid Jrawn from 1t e
each student takes his or her turmn.

If you wish to make the gamebourd mage witeiesting,
we colorful stickers and clover comments mutched to the
stickers. Huhday stickers, flower stickers, Loy tale stickers,
and the ke can be uyed near the spaces where you have
altemnate directions For example. uw o hockey playes near
a spuce masked “Take another ™ and wate ander the
hockey: plaver “Outstanding assiit to seore the wiwing
goal.” Any type of sticker can be used, The wilier they are,
the better the older students sean to ke theny bee Figune
3). Al that ts necessary by Sume Gppropratc commesi o
accompany the sfiicker Generally 10 10 12 stckens will wld
vnough fcuim A1 spice to muke the game fee lan. ;

HORMY FORSE
ASOKEN

Figure 1

Pant the rules e the game on the osbide ot e tile
folder Reep the sgles & smple o poable faee shove)
Remvtabes that the obpet of the gamd i to heve the
students, watk the probloms on the Sl cads | Do et
quibhle wath the students over the wies” Be e tha the

“yales they are uangre far to 9l plaverind fet thom play
the game As long o they  © dinng the Daste matheniaties,
ilpehra. geometry, o whatever, that 1 she smporiunt thany
e amre to goe vour vy g nume hke Y Rutdont Rion
“The Great Chewe,” or “Keep On Moving -~ Ask the o
dents Tor suggestions, . :

" The pussthadttes tor ki cards ate boited only hy

et sapagnaiten, Ti et voer stariud, Beee s s Dist o oone
cepin 1 hove waed saccestully . Lo oo dang yew chine,
fo e ety are only o gt v staried

L W]
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